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VIEWS, NEWS AND INTERVIEWS. 
The interurban electric railway between 
t. Paul and Minneapolis bas proved so suc- 
ssful that another line, 24 miles long, is 
oposed to be built between St. Paul and 
illwater. 





It is said that the West End Street Rail- 
ay Company, of Boston, keeps an inventor 
mstantly employed trying to devise a new 
ud good storage battery. There are many 

od men at work on this very problem, 
nd it would be nothing wonderful to have 
he results of their labors come with a rush, 
ind all be announced at nearly the same 
ime. If this happens, the patent attorneys 
will make money. 





Conversations by telephone and dictation 
)a stenographer are great aids in develop- 
ing the conversational powers, and often 
issist in making one a good ex tempore 
speaker. 





A life-saving station provided with a tele- 
phone system by which communication 
ould be had from numerous points along 
1 dangerous coast with the station and 
quipped with a portable search-light, would 
be a practical proof that electricity can save 
is well as destroy life. 





What a wonderful age we live in, to be 
sure! Here within a few weeks we have 
seen pictures of sounds and have heard 
colors! 





Capt. Geo. N. Stone, the well-known Cin- 
cinnati telephone man, was the original 
»wner of the famous mare, Maud S. 





Now that enough money has been raised 
here for a successful reorganization, Pitts- 
burgh bankers are tumbling over one an- 
ther to offer Westinghouse support. These 
re the same people who were so cowardly 
in their desertion of every Westinghouse 
interest six monthsago.—Journal of Finance. 


Our Wall street contemporary has the 
pleasing habit of hitting the nail on the head. 





Dr. J. Mount Bleyer, of this city, has 
made a special study of the phonograph in 
connection with diseases of the throat. He 
is now busying himself with the perfecting 
of an acoustic or phonetic alphabet, and the 
proper method of recording and reproducing 
the normal and abnormal heart sounds. Dr. 
Bleyer, speaking of the phonograph, said: 
‘‘The whole of ‘ Nicholas Nickleby’ can be 
recorded upon four cylinders each four 
inches in diameter and eight inches long. 
One of these instruments in a family or in a 
hospital could, by the aid of a multiple ear- 
piece, be made to read a book to a number 
of persons.” 





Prof. William W. Jacques’ mother has re- 
ceived a cablegram from her son saying that 
his eldest daughter, Louise, was seriously 


injured by the Florentine mob which at- 
tacked them while out driving, and that the 
family had gone to Venice from Florence. 





Since the reorganization plan was an- 
nounced, the market value of Westinghouse 
scrip has about doubled, the price on May 
16, being 70. 


Prof. J. P. Barrett, electrician of the 
World’s Fair, after spending several days in 
New York and Boston, has returned to 
Chicago, . 





An Otis Electric Elevator Installation. 


The building of the Atlantic Mutual In- 
surance Company, situated at William and 
Wall streets, New York city, is five stories 
high, located on one of- the most important 
thoroughfares of the world, and as a whole 
is a good example of the average sized office 
building. Doubtless few of the passengers 
who travel in the swift elevator in this 
building know that it is operated by an elec- 
tric current. An Otis electric elevator has 
been in daily operation here for the past 
few months with great success, The illus- 
tration on this page gives a good idea of 
the appearance of the machine, which is 
located in the basement of the building. 
The car is five feet seven inches, by four feet 
two inches, with corner guides. The speed 
is regulated by a lever in the car, which 
turns the switch on the motor and releases 
the mechanical brake on the armature shaft 
at the same time. Current for the motor, 
which is of the well known Eickemeyer 





A New Book on American 
Telegraphy. 

Mr. William Maver, Jr.’s, new book on 
American telegraphy, upon which he has 
spent several years in preparing the subject 
matter, is now passing through the press. 
The book will comprise about 600 pages, in- 
cluding over 400 diagrams and engravings. 
In this work the systems of telegraphy now 
in use in America, their apparatus, method 
of operation and electrical laws involved 
therein, are exhaustively treated, clearly, 
exactly and fully, described by the aid of 
very complete and original diagrams. Every- 
thing is brought up to the present time. 
Some idea of the scope of the work and its 
magnitude may be obtained when it is statcd 
that the following among other subjects are 
discussed as fully as they could well be in 
separate books: Morse telegrapby, including 
switchboards, lightning arresters, etc. ; 
Quadruplex Telegraph Systems; Duplex 


Telegraph Systems ; Telegraph and General 


Otis Exvectric ELEVATOR IN THE ATLANTIC MuTUAL INSURANCE BUILDING, 
New York. 


design, is furnished from the Edison Pearl 
street station, at 110 volts. 

The vertical travel of the car is 55 feet, 
9 inches, and the car speed is 240 feet per 
minute. About 180 trips per day are made, 
and the cost of operation is from $28 to $80 
per month. 

The whole apparatus runs silently, the 
services of a steam engineer are dispensed 
with, the inconvenience of steam in the 
building in the Summer time is avoided, 
thorough cleanliness is assured, and as a 
whole the Otis electric elevator seems to 
closely approach the ideal of what such a 
machine should be. 





PERSONAL. 

Professor G. Forbes, of London, is stop- 
ping at the Brevoort House. 

Mr. John I. Sabin, of the Sunset Tele- 
phone & Telegraph Company, San Fran- 
cisco, is in New York on a business trip. 

Capt. Geo. N. Stone, general manager of 
the Bell Telephone Exchange at Cincinnati, 
will spend a few days in Boston looking into 
the matter of underground conduits. 


Electrical Testing ; Galvanometers; Print- 


ing Telegraph Systems, etc. 

It is believed that this work will contain 
more complete information concerning these 
and numerous other analogous subjects, than 
lias ever before been published; in fact, the 
details of many of the systems herein fully 
explained and thoroughly illustrated have 
never before appeared in print. The nature 
and scope of the work should command for 
it a place in every public and private elec- 
trical library where the English language is 
read, as well as in the hands of the thousands 
of intelligent workers connected with the 
many systems described. The book is being 
published by Messrs. J. H. Bunnell & Co., 
76 Cortlandt street, New York, who hope 
soon to announce its readiness for sale at a 
moderate price. 

—_* = eo — 

The Globe Carbon Company, of Cleve- 
land, O., will soon move their business 
to Ravenna in thesame State. The contract 
was recently let for a large one story brick 
building, 90x200 feet, and it is hoped to 
occupy it early in July. The capacity of 
the company will thus be trebled. The 
a ag of the company will remain at Cleve- 


Westinghouse Stockholders’ Meeting. 
(SpeciaL To THE ELEcTRICAL REview.] 

Pittsburgh, May 18, 1891—The adjourned 
annual meeting of the stockholders of the 
Westinghouse Electric and Manufacturing 
Company was held to-day in Room 64, 
Westinghouse building, Pittsburgh. Mr. 
Geo. Westinghouse, Jr., president, presided. 

He stated that the plan of reorganization 
of the company had been submitted to the 
stockholders and had received general ep- 
proval. In order to give stockholders suffi- 
cient time to turn in their stock to the Mer- 
cantile Trust Company, of New York, it 
was deemed advisable to adjourn the meet- 
ing until Monday, June 1, at the same hour. 

The indications are that by June 1 the 
greater portion, if not all, the common stock 
will be surrendered to the Mercantile Trust 
Company, in accordance with the recent 
circular of the Westinghouse Electric & 
Manufacturing Company, which gives the 
details of the plan of reorganization. 

—— ome —— 


The Sounds of Colors. 


A beam of sunlight is made to pass through 
a prism, so as to produce the solar spectrum 
or rainbow. «A disk, having slits or open- 
ings in it, is made to revolve, and the colored 
light of the rainbow is made to break through 
it and fall on silk, wool or other material 
contained in a glass vessel. As the colored 
light falls upon it, sounds will be given by 
the different parts of the spectrum, and there 
will be silence in other parts. If the vessel 
contains red worsted and the green light 
flashes upon it, loud sounds will be given. 
Only feeble sounds will be heard when the 
red and blue parts of the rainbow fall upon 


the vessel. 
ome 


Isolated Lighting in the West. 


The Thomson-Houston Electric Company 
reports the following recent sales made 
through the Western isolated lighting de- 
partment, Chicago: Thos. Kane & Co., 187 
Wabash avenue, Chicago, 50 light incandes- 
cent plant to run in connection with Regan 
vapor engine; Wm. Ruehl Brewing Com- 
pany, 224 West 12th street, Chicago, 200 
light incandescent plant; Hager & Johna- 
sen Manufacturing Company, Marquette, 
Mich., 250 light incandescent plant; Ran- 
ken & Fritsch Foundry & Machine Com- 
pany, St. Louis, Mo., 18 light arc plant; 
Morrisson, Plummer & Company, 200 Ran- 
dolph street, Chicago, 250 light incandes- 


cent plant. 
—_-e — 


The Electric Car Cure. 


Electricity and magnetism are simply 
omnipotent in the opinion of the general 
public. The story comes from Maine of a 
paralytic of ten years’ standing, who took a 
few rides on an electrically propelled car 
and was thoroughly cured. This calls to 
mind the experiment made some years ago 
to test the virtue of magnets in the cure of 
disease. A quack was reaping a golden 
harvest by furnishing horseshoe magnets to 
his patients, effecting marvellous cures. 
Upon investigation it was found that wooden 
horseshves painted in imitation of magnets 
had precisely the same effect in other cases, 
thus scoring a success for faith cure and 
defeat for magnetism. Bread pills and a 
dilute solution of agua pura have been known 


to possess great virtue. 
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Ball Engine Company. 


The Ball Engine Company, of Erie, Pa., 
writing under date of May 15, says: 
“‘ Owing to the large increase in the demand 
for our automatic cut-off engines, which has 
compelled us to run night and day fora long 
time to keep up with our orders, we are now 
erecting a large addition to our works, which 
will nearly double our present capacity. 
This extension will be equipped with special 
tools for the manufacture of our high-class 
engines. In this extension we will set up 
our large engines ; the building being built 
and equipped with special reference to heavy 
work, and will give us facilities unexcelled 
by any other builder of high-speed engines. 
Our mechanical] superintendent has designed 
several important improvements on our 
engines.” 





Iowa Electric Light Law. 

The following is the section of the code 
of Iowa relating to electric lighting: 

No such gas works or electric light plants 
shall be established by any city or town until 
a majority of the legal voters thereof, at a 
general or special election, decide in favor 
of the same. The council may order the 
question whether such gas works or electric 
light plant shall be established by the city or 
town, submitted to a vote as herein contem- 
plated, at any general election or at any 
election specially called for that purpose; or 
the Mayor shall submit said question upon 
the petition of 25 property owners of each 
ward in the city ortown. Notice of said 
election shall be given in two newspapers 
published in said city or town if there are 
two, if not, then in one, for at least two 
consecutive weeks. The ballots shall either 
be printed or written, and in the following 
form: ‘‘for electric light plant” (or ‘for 
gas works” as the case may be), or ‘‘ against , 
electric light plant” (or ‘‘against gas 
works”), 

—--—_0 2 e—— 
An Electric Railway Decision. 

An important decision was rendered by 
the Supreme Court of Michigan in the case 
of The Detroit City Railway Company es. 
Mills et al, says Bradstreet’s. In this case it 
appeared that the appellees, property owners 
on an avenue on which an electric road was 
built, abetted a movement to cut down the 
poles supporting the electric wires for the 
road, on the ground that the company were 
trespassers. The company secured an in- 
junction, which was made perpetual by the 
Supreme Court. The principal point in- 
volved was as to the power of the city to 
permit the operation of cars by electricity. 
The court disposes of this by saying that it 
is a matter between the company and the 
State, and that the defendants are not ina 
position to raise the issue. The mere usur- 
pation of corporate power does not confer 
upon the individual the right to bring suit to 
restrain the unlawful exercise of authority. 
If the State chooses to raise it, or by its 
silence permit the action, no others can com- 
plain, so long as the personal or property 
rights of the individual are not invaded or 
affected. The opinion also holds that the 
use of streets for street railway purposes 
does not impose such new burdens and 
servitude additional to what was implied by 
the dedication, that it is beyond the power of 
the city to authorize their construction with- 
out additional compensation to adjoining 
lot owners. The court holds, however, that 
the tracks cannot be constructed in a street 


too barrow to admit the passage of cars and 
other vehicles at the same time, that the 
road-bed and track must be built substantially 
with the level of the street, so as to permit 
vehicles to cross without difficulty, and that 
the poles must be placed so as not to inter- 
fere with the right of ingress and egress to 
abutting property. 


It is said that Arizona needs more tele- 
graph lines from north to south through 
the State. 

——_—_e = e 

The Canadian Pacific telegraph line 
is now completed to the boundary at Sumas, 
and one wire is in operation from Seattle, 
Wash.,through to the Canadian Pacific main 
line. 


ELECTRICAL REVIEW 


Secondary Batteries of the Consolidated 
Electric Storage Company. 

The series of illustrations presented with 
this article will give a general idea of some 
of the products of the company named 
above. Most of the illustrations are self- 
explanatory. In Fig. 1is shown an exam- 
ple of the grid used by this company in their 
secondary battery. The dimensions are 644 
x61¢x¢ inches and the weight isone pound. 
The plate or filled support is shown in Fig. 
2; the dimensions of this are, of course, the 
same as that of the grid, and the weight is 
one pound and eight ounces. 
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Fie. 1.—Grip or ConsOLIDATED ELECTRIC 
STORAGE CoMPANY, 

An ‘‘8-5” accumulator in a glass jar is 
shown in Fig. 4. The size is 314x8x93{ 
inches and the weight is 131g pounds; the 
weight of the acid is four pounds and eight 
ounces; the capacity in ampere hours at 
seven ampere rate of discharge is 50 ampere 
hours; the maximum rate charging, five 
amperes ; the maximum rate discharging, 
seven amperes. This type of accumulator is 
especially adapted for telegraph and tele- 


Fic. 3.—MEcHANICAL FitLpR Used By CONSOLIDATED ELEcTRIC STORAGE COMPANY. 


phone service and work where small cur- 
rents at constant potential are required. 

A secondary cell adapted to phonograph 
work is shown in Fig. 5. An ‘‘S-17” ac- 
cumulator of a capacity in ampere hours, at 
10 ampere rate of discharge, of 180 ampere 
hours, is shown in Fig. 6. The maximum 
rate charging is 15 amperes; the maximum 
rate discharging is 20 amperes; the floor 
space is 7x8x10 inches and the weight, with 
acid, 42 pounds, 

One of the valuable adjuncts in the manu- 
facture of secondary batteries possessed by 
he Consolidated Electric Storage Company, 


is the mechanical filler illustrated in Fig. 8. 
This device is the joint invention of Messrs. 
Morris and Salom, whose patents the com- 
pany own, Oneof these machines with two 
boys will fill 2,000 plates per day, thus re- 
placing the work of about 30 skilled men 
under the old method of pasting in the act- 


ive material by hand. 
Lae 


Munchausen Easily Outdone. 

The following story from Connecticut 
would make Munchausen turn black with 
envy: 

George Rood, of Westerly, R. I., was 








Fie. 2.—PLATE OF CONSOLIDATED ELEC- 
TRIC STORAGE COMPANY. 


struck by lightning last week, and after re- 
covering consciousness it was found that 
his body was full of electricity. Heis now 


able to sit up, but his body is so highly 
charged with electric fluid that when he 
puts his hands within a certain distance of 
each other sparks will jump from one to the 
other with a loud, crackling noise, and 
when the hands touch they can be separated 
only by the most violent rubbing. 


His feet 





are in the same condition, and he has to be 
careful to keep them apart. A person 
touching him receives a slight shock, and if 
he touches a watch he magnetizes it com- 
pletely. Many people visit him to witness 
the curious manifestation of electricity’s 
wonderful power. 





The Brush Electric Light Company, 
of Detroit, held its annual meeting May 12. 
The following officers were elected: Wells 
W.. Leggett, president; vice-president, 
Wm. C. Colburn ; treasurer, Jas. L. Edson; 
secretary and general manager, H. L. 
Wilton, 
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The Phonograph and the Micro-Graphé- 
phone as an Assistant to Medical 
and other Sciences. 





ABSTRACT OF AN ADDRESS READ BEFORE THE 
NEW YORK MEDICAL ASSOCIATION, APRII. 
20, 1891, AND THE AMERICAN MEDICAL 
ASSOCIATION, WASHINGTON, D.C., MAY 5, 
6, 7, 8, 1891, BY DR. J. MOUNT BLEYER, 
NEW YORK CITY. 





A curious feature of the modern phono- 
graph is the difference made in the key of 
the voice by an increase or decrease in the 
velocity of the cylinder, If the latter is 
turned as fast in transmitting the voice as it 
isin receiving, the sound is reproduced with 
almost mathematical fidelity. If, however, 
the cylinder is turned more slowly, the voic: 
is reproduced in a much lowertone. So, on 
the other hand, if the mechanism is moved 
more rapidly, the voice is reproduced in a 
much higher key. This curious fact enables 
a person to hear himself speak as if he had 
been endowed with different vocal organs. 
A contralto, for example, who sings a song 
into the apparatus in her usual style may 
hear it reproduced as she gave it—or, by 
changing the speed of the motor, as a 
soprano, mezzo-soprano, high treble, or, on 
the other hand, as a baritone, basso or even 
basso-profundo, Of course, it must be re 
membered that there is a change in the tim: 
corresponding with the change in the key. 
The high treble sings so rapidly as to grat: 
upon the ear, while, on the other side, the 
basso vocalizes so slowly as to suggest som- 
nolent fatigue. Strange to say, the quality 
of voice which the French call ‘‘ timbre” re. 
mains unchanged, no matter what tone is 
employed. Even the little peculiarities 
which distinguish each individual remain 
the same under all circumstances. It seems 
impossible, but it is a fact, that the phono 
graph permits us to almost photograph the 
voice. The minute indentations on th 
cylinder can be photographed and enlarged, 
put on metal and then printed. Just as 
each man differs from 
every other man in 
face, physique, signa- 
ture, habits and mode 
of thought, so does he 
differ also from an 
acousticstandpoint. A 
photograph of a speech 
prepared in the manne! 
mentioned would be as 
accurate a method of 
identifying a man as 
his photograph. 

For some years I have 
occupied myself in 
studying the uses to 
which this machine 
may be put in the 
medical as well as in 
other sciences; and | 
can say that already in 
the present stage of its 
construction, it can be 
made to record many of 
the symptoms usual in 
diseases of the respira- 
tory tract in both nor- 
mal and abnormal! 
states. For instance, 
the voices of singers 
when in good voice 
-may be recorded and 
kept for comparison in 
case of any ailment, 
making the normal 
record standard. 
Phonograms of tenors, baritones and bassos 
may be taken, preserved, the voices studied 
as to the different shades of tone and quality, 
and be found of value in clinical as well as 
in other demonstrations. 

Good records of specimen patients illus- 
trating a certain cough, such as the whoop 
or whooping cough, asthmatic cough, bron- 
chitic, sthenosis of the larynx, and in croups 
and diphtheria, would be of great benefit ; 
particularly in cases of diphtheria and croup, 
where the sthenosis is marked. A standard 
for operation might be selected and the stu- 
depts, listening through a cylinder, receive 
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the impression therefrom as to about the 
correct time when operative - interfereuce 
becomes necessary—the normal breathing as 
a contrast to that of sthenosis. With the 
id of such practical demonstrations in the 
lecture rooms of our colleges, I am certain 
bat our students would gain more from one 
ecture than from two dozen of the ordinary 
nd prevailing ones. Taking into consider- 
ition the fact that only too frequently when 
wish to demonstrate some particular 
inical case to our students, with a view to 
ustrating certain points of interest therein, 
proper subject usually cannot be found, 
nd words must feebly take the place of 
cts. But words are easily forgotten, while 
illustrated fact becomes indelibly written 
pon the brain. .Now, on the contrary, if 
,od records of clinical cases in one’s private 
r hospital experience be taken, and kept, 
.en living examples are always in readiness 
1 may be presented in the various stages 
f the case. No didactic lecture need be 
ven without illustrative effects and conse- 
ient benefit to the student, while with such 
sistance, the student will catch clearly and 
lily the meaning of scientific technical- 
ies used in connection with certain symp- 
ms, etc. 
Cabinets may be arranged as laboratories 
which all kinds of records may be pre- 
rved representing the different stages of dis- 
ised conditions of the respiratory tract, say, 
yr example, hysterical cries, the shrieks of 
ving maniacs,etc. To such phonographic 
braries many interesting features might be 
ided too numerous to mention here. 
The phonograph may also be applied as a 
yrrecter of restricted speech in children 
od grown persons, while a still further use 
yr itis advanced by Dr. Sturges, who em- 
loys it as an accumetre of hearing. 
In other sciences, for instance, the teaching 
f languages, the phonograph becomesa tutor 
a tutur, moreover, with a correct pronunci- 
ition. A practical application of the pho- 
graph has been suggested by Dr. Richard 
S. Rosenthal, the well known author of the 
Meisterschaft system, which is already pro- 
luctive of very satisfactory results. That 
s the instruction in the pronunciation of 
foreign languages. 


ELECTRICAL REVIEW 


and appearance of the words. As ap auto- 
matic teacher of elocution, the idea of the 
phonegraph has been brought into actual ex- 
ecution and is at the present time being 
practiced by a number of actors and actresses. 
The example was set by Clara Morris, who ob- 
tained a phonograph and used it to ascertain 
exactly how her speech sounded. She had 
become convinced that no speaker could 
catch the tones of his or her own voice ex- 
actly as others did. It occurred to her that 
by speaking into a phonograph she could re- 
ceive in return a correct idea of her vocal 
expression. Her plan succeeded admirably. 
She recited doubtful portions of her rdéles 
into the machine and had it repeat them 
again and again for her criticism. The 
story of Miss Morris’ experiment leaked out, 
and now there can be counted at least a 





Fre. 4.—‘‘ 8-5” ACCUMULATOR IN 
Gass JAR. 


dozen players who, in studying their parts 
for next season, are calling this machine to 
assist them in their efforts towards correct 
vocalization. Recently Mr. Godolfsky, the 
great Russian pianist, who is here on a con- 
cert tour, while listening to my phonograph 
reproduce several compositions he had 
played for me, conceived the idea of using 
the machine to register the inspirations that 
might come to him and escape before they 
could be transferred to popes, thus receiving 
them in their entirety and preserving them 
for future use. He is delighted with his ex- 
periment and finds it of great benefit to him. 

A very interesting and popular use of the 
phonograph will be the preservation and 
distribution of songs by great singers, 
speeches and sermons, the words of great 











Fie. 5.—SrconDARY BATTERY FOR PHONOGRAPH, 


I am told that a number of Dr. Rosenthal’s 
pupils are already engaged in this, the ideal 
way of mastering foreign languages, The 
pupils are supplied with books and prepared 
cylinders to match. The method of study is 
to train the eye and the ear at the same time, 
and a pupil with his lesson on the cylinder 
can, by hearing it over and over again, mas- 
ter the pronunciation perfectly ; while his 
eye at the same time follows the printed text 
which makes him familiar with the spelling 





men and women, the music of many patts. 
Through its power of reproducing the voices 
of animals, it may also become an aid in the 
study of natural history. Mr. Edison has 
made some orpertnents by which he intends 
to determine, if possible, if certain insects 
emit sounds which are inaudible to the hu- 
man ear becausé of the rapidity of the vibra- 
tions of the sound waves. He places them 
for a few moments with the phonograph re- 
volving ata high speed, and then, with a 
greatly reduced speed, endeavors to repro- 
duce any sound that may be recorded. 


Westinghouse Matters. 

Previous to the issuance of the Westing- 
house circular the assent of a large majority 
of the stockholders was assured to the pro- 
posed plan of reorganization. It is mani- 
festly to the advantage of stockholders to 
surrender the common stock which becomes 
virtually a second preferred stock, being 
entitled to 7 per cent. dividend before any 
dividend is paid on the unassented stock. 
The sooner stockholders surrender their 
stock, the sooner the income from the new 
business will become available for dividends. 

Westinghouse stock is going into the reor- 
ganization very rapidly. Messrs, Brown, 
Riley & Co., sent forward between four and 
five thousand shares last night to the Mer- 
cantile Trust Company, of New York, for 
deposit under reorganization. 

The Herald financial article of this morn- 
ing argues that the Westinghouse Company 
must pay the bankers’ syndicate a big bonus 
of the treasury ‘‘assented stock” to get the 
money on the preferred stock, also that the 
common non-assenting stock can get nothing 
until the preferred stock gets 14 per cent. 

We are assured by bankers,in interest that 
the Herald is quite in error, that the syndi- 
cate receives no bonus of treasury ** assented 
stock,” this stock being used to complete the 
purchase of the companies manufacturing 
at Newark and New York, now leased to the 
Westinghouse Compapy, and involving a 
charge in the latter’s expenses. 

Upon the second point the Herald is also 
in error. The plan is ‘‘explicit” in this 
particular at least for it says the preferred 
stock is entitled ‘‘ to a pro rata share of div- 
idends declared in any one year after 7 per 
cent, dividends shall have been paid in that 
year upon the other stocks outstanding.” 

Seven per cent. is paid, in the order of 
priority, upon all three classes of stock ; then 
all stocks sbare alike, and if 14 per cent. or 
8 per cent. were paid, it would be on all 
classes of stock. 

The payment of the $3,300,000 floating 
debt will release between one and two mil- 
lions of assets, materials and bills receivable, 
which then become the equivalent of quick 
capital.— Boston News Bureau. 

Referring to the Westinghouse circular, 
published in the ELectricaL Review of 
May 16, the Pittsburgh Commercial Gazette, 
says: ‘‘It is made unmistakably plain to 
stockholders that the only alternative to sur- 
rendering 40 per cent. of their holdings, as 
proposed, will be to give up 100 per cent. to 
satisfy the claims of creditors. This conclu- 
sion is inevitable. Pittsburgh, however, 
will have very little stock to surrender. It 
has already surrendered the bulk of its hold- 
ings to the East at from $7 to $14 a share, 
and is practically out of the deal.” 





Fic. 6.—‘“*S-17” AccUMULATOR IN GLASs JAR. 


Belding Motor Company Makes an 
Assignment. 

The Belding Motor & Manufacturing 
Company, of Chicago, made an assignment 
May 11. The company’s liabilities, outside 
of money loaned by stockholders, are $75,000. 
Of this amounta large part isin bills payable 
to supply houses scattered over the country. 
The separate items vary in amount from a 
few hundred to $10,000. Against these are 
$18,000 in bills receivable, considerable stock 
in the factory at Hermosa, Ill., the plant and 
a number of smaller outstanding accounts. 











Wilmington, Del.—Union Electric Com- 
pany ; capital, $50,000. 


Chicago, Ill.—Chicago Insulated Wire 
Company ; capital, $50,000. 


Denver, Colo.—The Colfax Electric Rail- 
way Company ; capital, $50,000. 


Colorado, Texas.—The Colorado Electric 
Light Company ; capital, $10,000. 


Sacramento, Cal.—The Central Electric 
Railway Company ; capital, $500,000. 


Seattle, Wash.—The Calcutta Electric 
Elevator Company ; capital, $30,000. 


Kalamazoo, Mich.—The White Electric 
Improvement Company ; capital, $10,000. 


Kingston, N. ¥.—The Peckbam Motor 
Truck & Wheel Company ; capital, $300,000. 


Stockton Township, N. J.—Stockton Elec- 
tric Light & Power Company; capital, 
$25,000. 


Joliet, I11.—The Joliet Electric Clock 
Company has increased its capital stock to 
$15,000. 


Waterford, N. ¥Y.—The Waterford Elec- 
tric Light & Power Company; capital, 
$30,000. 


Cincinnati, 0.—The Cincinnati Electrical 
Subway Company, Cincinnati; capital, 
$100,000. 


Milwaukee, Wis.—The Dederich Motor 
Company; capital, $250,000. Incorporators, 
Ezra and Solon Dederich and Henry F, 
West. 


Chillicothe, I11.—The Chillicothe Water, 
Electric Light and Power Company; capital, 
$50,000. Incorporators, 8. B. Hartz, G. H. 
Lucus and E. W. Wilson. 


New York, N. Y¥.—National Automatic 
Fire Alarm Company, of Long Island, to 
construct a telegraph line in Kings, Queens 
and Suffolk counties ; capital, $150,000 


Superior, Wis.—American District Tele- 
graph Company,of Wisconsin; capital, $20,- 
000. Myron Reed, Walter C. Brooks, Chas, 
L. Catlin, Henry 8. Butler, incorporators. 


Hot Springs, 8. D.—Hot Springs Electric 
Light Company; capital, $50,000 Incorpo- 
rators, Fred. T. Evans, Fred. T. Evans, Jr., 
Edmund Peltz, J. W. Hamilton. 


Chicago, I11.—The Illinois Telephone Com- 
pany; capital, $500,000 ; for manufacturing, 
selling and leasing telephones. Incorporators, 
Carlos J. Ward, Ora Ensminger and W. H, 
Palmer. 


Salt Lake City, Utah.—The Heesch & 
Ellerbeck Electric Company; capital, 
$10,000. J. C. Heesch, president ; Murray C. 
Godbe, vice-president ; and B. M. Ellerbeck, 
secretary and treasurer. 


Chicago, Ill.—The Batavia Improvement 
Company ; capital, $500,000 ; to build, equip 
and operate street railways and furnish 
water, light, heat and power ; incorporators, 
E. W. Banker, E. P. Hamlin and H. J. M. 
Schloetter. 


Portland, Conn.—The Portland Electric 
Light Company; capital, $10,000. Directors, 
E. Gildersleeve, E. I. Bell, Frank Brainerd, 
John H. Sage, O. Gildersleeve, W. G. 
Spencer, A. H. Hale, A. N. Shepard and H. 
Gildersleeve, Jr. 


Chicago, I1l.—The International Electric 
Railway Company; capital, $2,000,000 ; for 
the manufacture of electric appliances, the 
erection of electric plants to furnish power 
and light and to build cars. Incorporators, 
J. T. Hanna, D. L. Coe, and M. M. Wood. 
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Professor W. M. Stine, of the Ohio Uni- 
versity, gives an interesting method of using 
a needle tangent galvanometer as a velt- 
meter, in a communication on another page 
in this issue. 





That the electric railway is well adapted 
to interburban traffic is proved by the suc- 


cess of the line between St. Paul and 
Minneapolis. The running time is to be re- 


duced to 45 minutes and the cars are to be 
equipped with 50 horse-power motors. A 
number of electrie water sprinkling cars 
keep the road-bed free from dust. 





Coming events are said to cast their 
shadows before them. Our bucolic friends 
have learned a lesson proving the maxim. 
It is stated that they discover the approach 
of an electric car by putting their ears 
against a trolley poie when ‘‘ a roaring noise 
is heard if the car is a half a mile away,” 
which gradually swells into a musical note 
as it approaches. Thus by noting the sound 
the listener may learn whether there is a 
sufficient margin of time to get the hay 
wagon across the track in safety. 


Our consul-general at Melbourne, Austra- 
lia, requests, for the information of the cor- 
poration of Melbourne, such reports upon 
the transmission of electricity for lighting 
purposes as it may be possible to obtain, 
especially with reference to the economy of 
carrying the conductor upon poles or under- 
ground, loss by either method, and possibil- 
ities of distance, etc., as they would profit 
by the experience of companies or corpora- 
tions in the United States. There is a water- 
power 13 miles distant from Melbourne. 





Members of the next Congress, which will 
assemble in Washington in December, have 
received a list of questions from the Indus- 
trial Alliance, whose headquarters are in 
Boston, to which answers and comments are 
requested. The list of questions begins this 
way: 

1. Do you favor government ownership 
of the telegraphs throughout the country? 

The replies to this question from the 
Democrats were 5 Yes and 18 No. The 
Republicans answered 5 Yes and 6 No. 
The Farmer’s Alliance said 8 Yes and 1 No. 
Of course, the number of answers was a 
great deal less than the number of requests, 
and some begged the question. Amos J. 
Cummings qualified his answers by saying 
that he favors the government ownership of 
telegraphs and railroads ‘‘if it can get them 
without the water.” 








AN UNWARRANTED SLANDER. 

A self-constituted critic, rather wise in his 
own conceit, thinks the public and himself 
aggrieved by patent attorneys for not pro- 
ducing a description which can be readily 
‘* boiled down.” He says the patent specifi- 
cation writer never speaks out plainly, but 
s ‘‘ the tedious, turgid, too effulgent parent 
of sonorous phrases, which meaao too much, 
or mean nothing, according to their connec- 
tion.” If anything could be more sonorous 
than this critique it is not within the gauge 
of an ordinary vocabulary. The fact of the 
matter is that there is no class of work 
within the whole range of literature which 
requires for a good product such severe in- 
tellectual effort as the drawing of patent ap- 
plications. The criticism made by our con 
temporary is addressed in fact to diction— 
which is always a matter of mere taste. 
Whether an opening be called a ‘‘ hole” or 
a ‘longitudinal perforation” is largely a 
matter of linguistic «esthetics, although in 
reality the latter term certainly better de- 
scribes the character of the hole. 

Patent specifications are not usually drawn 
with a sole view to the convenience of edit- 
ors who may wish to boil them down to 
curtail a printer’s bill. They are drawn with 
a view to protect the inventor and block the 
way for the pirates who are always ready to 
appropriate the fruits of a good invention. 
To accomplish this end, the writer must pro- 
ject his mind through the whole range of 
possible development and select a phrase to 
define his meaning—especially on a patent 
claim—with such fine discrimination that 
no loop-hole may be left through which an 
infringer can crawl by alterations of the ap- 
paratus. 

The story is told of Geo. Harding, an emi- 
nent patent lawyer, that a shrewd client 
who knew what he was about, sent Mr. H. 
to the seashore for a month, and paid all ex- 
penses, besides professional bills, in order 
that a single claim might be properly drawn 
and worded to be fully commensurate with 
the scope of the invention. Where would 
the telephone be without its shrewdly drawn 
claim? In specific detail the microphone in 
universal use is as widely different from the 
original Bell magnetic telephone as possible, 
and yet there is that in common between 
them which gives the inventor of the mag- 
neto the statutory and first right to prohibit 
telephoning with a microphone, and the at- 
torney who drew the celebrated Bell claim 
had a sufficiently acute mental prescription 
to pick out the indispensably essential par- 
ticulars of telephonic transmission under all 
possible systems and to nail it fast by dis- 
seminating language. 

It would be a e consummation devoutly 
to be wished” if the fulsome rhetoric of 
many editorial quills could be transmitted 
into the crisp sentences of good patent speci- 
fications. 
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A POSSIBLE MARVEL, 

Mr. Edison, on being asked recently 
whether he had an electric novelty in store 
for the Columbian Exposition at Chicago, is 
quoted as replying : 

‘*T have a thing in view, but the details are 
yet somewhat hazy. My intention is to have 
such a happy combination of photography 
and electricity that a man can sit in his own 
parlor and see depicted upon a curtain the 
forms of the players in opera upon a distant 
stage, and to hear the voices of the singers, 
When the system is perfected, which wil] be 
in time for the Fair, each little muscle of the 
singer’s face will be seen to work, every 
color of his or her attire will be exactly re- 
produced, and the stride and positions wil] 
be as natural and varied as those of the liye 
characters. To the sporting fraternity I will 
state that ere long this system can be applied 
to prize fights. The whole scene, with the 
noise of the blows, talk, etc., will be truth. 
fully transferred. Arrangements can be 
made to send views of the mill @ la stock 
and raceticker.” 

In discussing the method on another occa- 
sion, he is thus reported : 

‘‘T have just perfected an instrument 
which I call] a ‘kinetograph,’ which will do 
for the eye what the phonograph does for 
the ear. The apparatus consists of a mov- 
ing band on which 46 photographs are repro- 
duced per second. 

*‘If [move my hand up and only 40 im- 
pressions per second are taken, it will be 
seen that there isa break. Forty-six is the 
number required to produce a perfect pic- 
ture. Any moving scene on Broadway or 
the passing of an express train can be made 
to reappear at will. I recently attached a 
phonograph to this apparatus and repro- 
duced in a screen a man singing a song. 
Every gesture and contortion of the face 
and mouth were faithfully portrayed.” 

The Boston Transcript thinks the in- 
genious inventor is guying the reporters, and 
is surprised that they should ‘‘ swallow such 
ayarn.” It does not require a great stock 
of credulity to accept the statement in good 
faith. What is there of the impossible or 
incredible in the conditions? Suppose we 
have a camera in the parquet of a theatre, 
with the stage focussed upon a sensitized 
ribbon carried forward at a uniform rate by 
clockwork ; and suppose in front of the rib- 
bon is a revolving disk, provided with one or 
more openings, so that the rays of light may 
be admitted with rapid frequercy to the 
traveling ribbon. Ifa play be given on the 
stage, every motion and gesture, every frac- 
tion of a gesture, will be photographed upon 
the ribbon, and if the speed of the disk and 
rate of motion of the ribbon be properly pro- 
portioned, a series of photographs success- 
ively depicting every change of the scene, 
will be recorded. If an actor move forward, 
each step will be photographically analyzed ; 
one impression showing the incipient move, 
and the next the first stage of progression, 
and so on ; the same process being followed 
out for each member of the group. When 
the play is over the ribbon may be devel- 
oped, placed on a nickel-in the-slot machine, 
and operated at the same speed as when it was 
recorded, and an observer looking through 
an opening, will be charmed with every ges- 
ture, smile or frown of the latest play. 

The lines may be simultaneousiy repeated 
by a phonograph, so that an investment of a 
nickel will secure every advantage of atwo 
dollar seat in the parquet. Far from being 
incredible, such a result and such means 
seem to be thoroughly practicable. 

The uses of such a device—graphophote, 
as it might pertinently be styled—would be 
manifold. For purposes of entertainment it 
would equal the phonograph; in fact, it 
would prove an inalienable accompaniment 
of the latter. For purposes of instruction it 
would be highly useful. It could teach the 
deaf to taik. In all manual operations requir- 
ing special dexterity,a learner could sit before 
the instrument and have his lesson practically 
reported ad infinitum, until he mastered 
every move of the skilled operator. Pecu- 
liarities of animal motion seen only for ap 
instant, could be fixed for patient analysis at 
leisure. Scenes of public importance could 
be reproduced with perfect fidelity. Great 
astronomical events which occur irregularly 
or at great intervals could be firmly fixed 
and repeated as often and whenever desired. 

In regard to the reproduction of color, we 
think Mr. Edison must have been misquoted. 
Such an accomplishment would be the 
crowning glory of this great era of inventive 
achievement; but as yet it exists only as a 
prophetic vision, 
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CORRESPONDENCE. 


OUR CHICAGO LETTER, 


Mr. H. T. Paiste spent a few days in this 
city this week. 

Mr. Fred. L. Merrill has accepted the agency 
of the Jenney Electric Motor Company; 565 
The Rookery is his address. 

A. S. Van Sandt, secretary of the Clarinda, 
Iowa, Electric Light and ower Company, 
has been in this city for a few days. 

Geo. B. Shaw, general manager of the 
National Electric Manufacturing Company, 
Euu Claire, Wis., was in Chicago this week. 

The Little Hand-book, ‘* Electrical Memo- 
randa,” which the Washburn & Moen Manu- 
facturing Company is distributing, is full of 
pointers and short items of interest. 

The Love Traction Company have just 
opened an office at 417 The Rookery. ‘They 
are introducing the Love system of protected 
underground conduit for electric railways. 

The New Frosted Incandescent Lamps 
which Cutter is introducing are having a 
ready sale. The etching on the bulb lessens 
the iatensity and makes them a most desir- 
able desk lamp. ‘‘ Any socket fitted, any 
voltage given.” 

Geo. L. Kirkham, manager of the North- 
Western Electrical Specialty Company, re- 
ports large sales of the ‘* Economic” incan- 
descent lamp. Itis claimed that a trial of 
this lamp will prove that it is all that its 
name suggests. 

Mr. Harry I. Skilton, who has entire 
charge of the foreign sales department of the 
Ball Electric Light Company, has been in 
the city for the past week. Mr. Skilton will 
shortly leave for South America in the in- 
terests of his firm. 

The Electrical Engineering Company, 320 
Dearborn, have just had placed in their 
oltice for exhibition a 250 light Standard 
dynamo, for which they are Western agents, 
lt is a very pretty machine and possesses 
some points that they are glad to explain to 
callers. 

The Next Meeting of the Chicago Electric 
Club will be held Monday evening, May 25, 
when Prof. H. 8. Carhart, of the University 
of Michigan, will read a paper entitled 
‘‘Armature Reaction in Constant Current 
Dynamos.” ‘This will certainly be an inter- 
esting paper, and there should be a good 
attendance. 

Messrs. Kohler Bros. & Grier, as special 
Western agents for Mr. H. T. Paiste, will be 
io a position to supply Paiste specialties on 
the shortest notice. This has been done in 
accordance with the wish of the supply 
houses in the West who are handling these 
goods. This arrangement obviates the usual 
amount of delay in ordering from the East. 

Members of the Chicago Electric Club will 
no doubt be pleased to know that it will be 
but a few days before the new restaurant 
accommodations under the club’s own 
management will be in operation. Mr. W. 
B. Pearson, as chairman of the house com- 
mittee, is making his presence felt and by 
the time the next regular meeting is held 
some desirable changes will be noticed. 

C. E. Oldacre, representing the interests 
of the Jenney Electric Motor Company, of 
Indianapolis, spent a day or two in Chicago 
this week. He is making a trip through the 
Northwest appointing special agents in some 
cities where the Jenney Company is not al- 
ready represented. He reports excellent 
prospects. The company is about putting 
on the market several desirable machines of 
an entirely new type, 

Mr. Thos. A. Edison has been in Chicago 
several days this week on businessconnected 
with his company. Of course, he has been 
approached from all quarters regarding his 
ideas on World’s Fair matters, but has not 
had much to say. He certainly favors the 
united exhibit which Prof. Barrett is insist- 
ing must be. He does not at all like the 
idea of locating the generators so far from 
the exhibition building proper. 

The Hay-Horn Manufacturing Company 
have removed to more desirable quarters at 
63 South Canal street. This company’s bus- 
iness has increased so in the last few months 
as to necessitate this move. They now have 
ample room and with new machinery, which 
is being put in, will be in position to turn 
out all orders on very short notice. The 
firm has just issued a very neat catalogue 
illustrating the specialties manufactured and 
sold by them. 

Mr. H. M. Underwood, western manager 
for the Interior Conduit and Insulation Com- 
pany, has secured the contract whereby the 
complete conduit system will be used in the 
new 17 story department store building 
which is being erected on the site of the 
well known E. J. Lehman’s “Fair.” This 
building is to cost about $3,000,000. The 
Sperry Electric Company, of 207 South 
Canal street, have secured the contract for 
the entire electric equipment, both arc and 
incandescent. 

Hood, the accunfulator man, at 239 Lasalle 
street, has been appointed agent for the 
Chicago Incandescent Light Company, 
makers of the perfected Schaefer lamp. 
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This company has secured the services of 
Mr. Schaefer as general superintendent of 
its factory. They are now able to furnish 
these lamps for any voltage and of any can- 
dle-power; their 32 candle-power and 50 
candle-power being very handsome. Mr. 
Hood has also been made selling agent for 
the celebrated Mosher arc lamp for incan- 
descent circuits. A lamp is on exhibition 
giving a beautiful and steady light from a 
50-voit accumulator circuit. L. W.cC. 
-Chicago, May 16, 1891. 





OUR BOSTON LETTER. 


Thomson-Houston Electric Company paid 
yesterday its usual quarterly dividend of $1 
per share on common stock. 

Mr. 0. S. Burr, president and manager 
American Railway and Equipment Com- 
pany, of New York and Chicago, was in 
the city a few days this week. 

Mr. E. 0. Jonnston, formerly with the 
Thomson-Houston Electric Company, and 
more recently with the Standard Electric 
Supply Company, has accepted a position 
with the Redding Electrical Company. 

Messrs. J. A. Grant and Company, Boston, 
Mass., are installing a small power plant in 
the building No. 9 Park Street, occupied by 
the Union Club. The equipment will in- 
clude a McIntosh and Seymour engine. 

The Redding Electrical Company, of this 
city, has removed its officesand salesroom 
from No. 48 Hanover street to No. 161 
Franklin street, quarters formerly occupied 
vy the Standard Electric Company of 

ermont, 

The Southern New England Telephone 
Company, at its annual meeting at New 
Haven, May 12, ratified the recent bonding 
of $30,000 to secure its indebtedness. The 
officers and board of directors of the past 
year were re-elected. 

Mr. Geo. W. Blodgett, for several years 
the electrician of the Boston & Albany Rail- 
road, will favor the Society of Arts with an 
instructive and interesting lecture Tuesday 
evening, May 19. Subject: ‘‘ Recent Im- 
provements in Railroad Signaling.” 

The Porte Electric Company gave a suc- 
cessful and entertaining exhibition of its 
Electric Transportation System, Wednesday, 
May 6, at the company’s experimental track, 
near Harvard Station, Dorchester, Mass. 
Among the guests were several prominent 
business men from Pawtucket, R. | 

Messrs. Ziegler Brothers, of this city, the 
well known manufacturers of electrical in- 
struments, are preparing for the electrical 
trade a variety of special appliances and 
apparatus which are sure to meet with 
favorable criticism and large sale. In a 
short time these specialties will be described 
and illustrated in the REVIEW. 

The Massachusetts Electrical Engineering 
Company, of this city, has already filled 
several large orders for fuse wire at its new 
laboratory and testing rooms, No. 161 High 
street. This company scientifically tests 
every inch of its fuse wire before coiling it 
for stock room or for shipment; and a cer- 
tificate of test signed by the company accom- 
panies each coil, 

Mr. Louis J. Magee, who has ably repre- 
sented the Thomson-Houston International 
Electric Company in Europe for several 
years past, arrived in New York, Friday 
May 15, where he was met by a reception 
committee, among which were several 
officials of the company named, and a 
number of other prominent electricians of 
Boston and New York. w.h. 0, 

Boston, May 16, 1891. 





OUR CINCINNATI LETTER. 


The Queen City Electric Company report a 
sale of one 600 light incandescent apparatus 
to the St. Clair Hotel, of this city. 

The South Covington and Cincinnati Elec- 
tric Railway Company contemplates exten- 
sions, which will amount to $150,000. 

Mr. Leonard, of the Electric Engineering 
and Supply Company, of Syracuse, N. Y., 
was in the city this week. This company is 
manufacturing some very fine goods in the 
electric line. 

The Cincinnati Heat Saeiing Company 
have equipped the United States court room 
in the Custom House with their regulating 
apparatus. The temperature has not varied 
one degree in the last two months. 

The Cincinnati Electric Light Company 
have purchased over $15,000 worth of motors 
of various sizes, they are of the C. & C. type, 
and were sold by the Electric Supply and 
Contracting Company, of this city. 

The Edison Company have commenced 
to lay their underground conduit system, 
and have several blocks of the main streets 
almost finished. They are now making 
contracts for lights, to commence the first of 
October. 

The Standard Electric Works have just 
received an order from the Mt. Adams and 
Eden Park Railway, for trolley wire, feed 
wire and Candee wire, amounting to $60,000; 
also an order for 45 miles of No. 12 line 
wire from Knoxville, Tenn. 

The Hunt Street Station of the Cincinnati 
Street Railway is nearly completed. It is one 
of the best equipped stations in the West. 


They now have 11 Thomson-Houston gener- 
ators in position, and room for as many more. 
This work is under the direction of Mr. J. 
Reynolds, expert for the Thomson-Houston 
Company. 

The Wyoming Light, Water, Heat and 
Power Company will increase its capital to 
$50,000. This company is using the West- 
inghouse alternating incandescent system. 
The circuit consists of 25 miles of Standard 
underground and Okonite wire. The power 
is supplied by an 85 horse-power Westing- 
house compound engine with two tubular 
boilers. 

The Mt. Adams and Eden Park Railway 
will commence to construct its overhead 
work this week, the poles are nearly all up, 
and it is expected to be running in a few 
months, Mr. H. Falquet, is the electrician 
in charge of construction, and he deserves a 
great deal of credit for the energy and push 
he is showing. This company has been run- 
ning four Thomson-Houston motors for the 
past year on their Oak street line, and have 
had but very little trouble either on cars 
or line. This road was constructed by Mr. 
E. P. Morris, expert for the Thomson-Hous- 
ton Company. 

D. J. Hauss, of Cincinnati, is doing quite 
a business in the construction line and has 
several large plants under way, among them 
is, one for the Consumers’ Ice Company, of 
Covington, Ky., which consists of an Edi- 
son 90-light incandescent and four Ward arc 
lamps which are run from the same dynamo. 
Mr. Hauss is also installing a plant in the 
Steubenville lce Company, of Steubenville, 
Ohio. This plant contains one 10 kilowatt 
Edison generator, one 5 kilowatt Edison 
motor, and a 100 light Edison incandescent, 
with four Ward arc lamps. The motor is 
used for hoisting plate ice, which this com- 
pany makes a specialty of. The ice machin- 
ery was put in by the Frick Company, of 
Waynesboro, Pa. E. 8. M. 

Cincinnati, May 14, 1891. 





OUR ALBANY LETTER. 


The Bleecker Street Car Line of the 
Utica Railway is to be improved by relaying 
new rails. 

B. B. Odell, Jr., of Newburgh, N. Y., has 
been awarded the contract for furnishing 
the village of Haverstraw, N. Y., with in- 
candescent electric lights. 

The Handsome New Railroad Building in 
course of erection by the Delaware and 
Hudson Canal Company, in this city, is to 
use Grimshaw white core wire throughout, 
100,000 feet being used. The work is being 
done by the Robinson Electrical Works, of 
this city. 

W. E. Hyer, president of the Hyer- 
Sheehan Electric Motor Company, of New- 
burgh, has been chosen an honorary member 
of the ‘‘Academie Parisienne des Inven- 
teurs,” of Paris, France. The cause of this 
unexpected honor is the merit of Mr. 
Hyer’s latest invention, an apparatus for 
the regulation of electric motors. 

The Boonville, N. Y., Electric Light and 
Power Company has placed in its works a 
new alternating dynamo. This company 
owns and operates the street and store elec- 
tric lights, both arc and incandescent, and is 
now preparing to light residences within the 
corporation of Boonville. It is astock com- 
pany chartered under the laws of the State, 
with a paid up capital of $10,000, all owned 
by local capitalists. L. M. W. 

Albany, May 9. 








FINANCIAL. 

Closing quotations of electric stocks, from 
F. Z. Maguire & Co., Electrical Securities, 
18 Wall street, N. Y., Saturday, May 
16, 1891. New York, Boston and Wasbing- 
ton Stock Exchanges. 





NEW YORE. 
Western Union Telegraph Co.................. 8014 
American Telegraph & Cable.................. 801g 
Centraland South American...............+++ 145 
OO seneeresaévece 205 
Commercial Cable Co..........000. sesssevccee 105 
Postal Telegraph Cable............s0se+..--005 39 
Edison General Electric Co...............--4++ 101 
Consolidated Electric Light... ..........-.6+00+ 
Edison Electric Illuminating Co............... 76 
United States Electric Light................++. 30 
North American Phonograph..............++-- 
BOSTON. 

Thomson-Houston Electric Co. - 

“ “ “ q 

red - International 

bed Welk Go. vcvcveccsceseccccccccces 

bt European Welding Co.............+ 55 
Ft. Wayne Electric Co ......cccceseeee es scenes 12 
Detroit Electrical Works............cccee-see0s 1214 
Westinghouse Electric Mfg. Co...............- 15 
TELEPHONE: 

Ame BA cccccccccccceccecccccccoscccs | 

Now England...........s00sccscesscees os 

OXICAM...... 22. ccccscccccccccsccverescecece 90 

Tropical American..........--.-+++++eeee0s 50 
MISCELLANEOUS: 

Edison Phonograph Doll...... pdeneeoreoee 50 

WASHINGTON. 

Pennsylvania Telephone. .......+..--+seeseeees 25 
Chesapeake and Potomac beowee<ou encvecees.cs 60% 
American Graphophone......... ......-+++++ 5% 
United States Electric Light(Wash'ton). 161% 


Eckington and Soldiers’ Home Electric Rail- a 
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The American Institute of Electrical 
Engineers and The Electric Club. 
The present week will be a notable one in 

New York electrical circles. The pro- 
gramme that has been arranged for the gen- 
eral meeting of the above named body, 
crowds into 48 hours as large an amount of 
instruction and enjoyment as even the recog- 
nized high capacity of electrical men is able 
to deal with in so short a space of time. The 
electromotive force of the meeting will be 
maintained at a high pressure for two days, 
with scarcely any period of intermission for 
grounding and reversals. The dielectric of 
the members will no doubt, however, be 
fully equal to the strain put upon it, and we 
trust that as many as possible will attend in 
order to receive the charge direct, and that 
few will be content to depend upon induc- 
tive action through our own columns and 
those of our contemporaries. Those who 
feel inclined to do this and stay at home 
should remember that there are inevitable 
losses due to condensation, and besides, their 
self-induction is needed in order to produce 
sparking during the discussions. Such 
members who may note this writing ix time, 
should at once overcome their electric iner- 
tia, and remove all impedance which tends 
to prevent their hurrying to the magnetic 
field at 12 West Thirty-first street. 

After the scientific part of the meeting, 
which, as we have hinted above, will be 
maintained at high pressure fortwo days, 
there will be a pleasant and effectual mixing 
of charges when the Electric Club key is de- 
pressed on Thursday evening. This ming- 
ling of the elements will, no doubt, be pro- 
ductive of the happiest results, and we feel 
sure that without the interposition of resist- 
ance on either side the deflection will be ab- 
solutely ail. It may be safely assumed that 
the conductivity on this occasion will be 
hundreds per cent. above Matthiesen’s stand- 
ard, and that the current flow of sociability, 
of good cheer, will be simply immeasurable. 
At the same time every precaution will be 
taken to avoid over heating, and fuses and 
cut-outs will be quite unnecessary, while, 
owing to the absence of high pressure, insu- 
lation will be discarded altogether. There 
will be a plentiful supply of electrolyte of 
the Club’s well-known depolarizing power, 
and other material for replenishing the cells 
(of the stomach) will be on hand, while the 
electrodes will, of course, be of sufficient 
endurance to last out the evening; the annoy- 
ing phenomena of internal resistance, local 
action and polarization will be avoided by 
thorough amalgamation. 

The American Institute of Electrical En- 
gineers has so far had a remarkably success- 
ful career, and the general meeting now tak- 
ing place will no doubt add fresh lustre to 
its already brilliant reputation. The poten- 
tial of the Institute has always been high, 
and during the six years it has been in exist- 
ence the increase in amperes—we mean 
members—has been steady and encouraging. 
The total energy of the body is accordingly 
very great, and before long it will undoubt- 
edly be recognized by the general public, as 
it fully deserves to be, as one of the first 
scientific bodies in the country. 

Tbe Electric Club, like the Institute, is 
now enjoying an era of undoubted pros- 
perity, and we are delighted to see that such 
an auspicious occasion has been chosen to 
bring the members of both bodies into close 
and cordial relationship with each other. 
The Club can do as much in its own field for 
the benefit of affairs electrical, and those 
who direct and conduct them as the Institute 
can in the discussion of theory and practice, 
andif we mistake not the Club will show in 
the future, even more emphatically than it 
has in the past, how much it can do to 
render more agreeable the lot of the many 
electrical men who congregate in and visit 
New York city. The happy idea of con- 
necting the Club and the Institute in multiple 
will unquestionably be productive of much 
good; such a combination is capable of 
overcoming almost infinite resistance. 





Fire destroyed the plant of the elec- 
tric light company of Elizabeth City, N. C., 
May 12. Loss, $10,000. 

















has agreed to the acceptance of the Bell Tel- 
ephone Company’s offer for the exclusive 
right to operate in the city for five years. 


«*, About $200,000 of the new issue of 
$500,000 six per cent. bonds of the New 
England Telephone Company have been 
sold from the company’s office in Boston. 

«*, The annual meeting of the Providence 
Telephone Company was held last week. 
The annual report showed gross earnings, 
$212,929, increase, $15,402.59. The old 
board of directors was re-elected. 

«*, Ata meeting of the stockholders of 
the Southern New England Telephone Com- 
pany, held last week, the old board of 
directors was re-elected. The stockholders 
ratified the action of the directors in bonding 
the company to the amount of $300,000 to 
secure its indebtedness. 

«*, There is a pocket telephone stretched 
across from the house of a young man in 
this town to the window of his sweetheart 
just opposite. They are to be married soon, 
and it is a touching sight to watch the little 
sparrows perch on the string and peck at 
the taffy asit slides along.— Waterloo Observer, 


«*, A couple in Illinois were married re- 
cently by telephone. They were doubtless 
distantly related before marriage, and we 
trust they will keep up at least a speaking 
acquaintance now the sparking is over. The 
ceremony probably concluded with the 
usual good-by. The ringing of the Bell 
telephone call answered for the marriage 
bell, we presume. The proverbial rice and 
slipper were omitted, but the latter may 
come in later when they get nearer together. 
It is possible, too, that their number may be 
changed hereafter, and the calls become 
more numerousand louder. — Boston Traveler, 


Universal Bench Lathe. 

The accompanying illustrations show the 
universal bench lathe and index milling at- 
tachment, manufactured by the Dwight 
Slate Machine Company, of Hartford. The 
lathe is equipped with a four-speed counter 
and grinding drum, enabling it to accom- 
plish a wide range of work. It has a seven- 
inch swing over the ways; five-inch swing 
over the compound slide rest; the distance 
between centers is 18 inches, and the head 
stock has a hollow spindle. The bed of the 
lathe has V ways, is 32 inches long and is 
well proportioned; the head and tail stocks 
are accurately fitted to the ways by scraping. 
The spindle is made of the best tool steel 
tempered to glass hardness and accurately 
ground to the bearing. 

This lathe is also equipped with a draw- 
ing-in spindle, a device well known among 
watch tool makers. It consists of a hollow 
steel sleeve with a hole .4 of an inch in 
diameter through it. The inside of the 
front end is threaded to receive the shank of 
the split steel wire chucks, the expanding or 
inside chuck, and the step or face chuck. 
On the outer end of this sleeve is a wood 
handle, a single turn of which operates al] 
styles of split chucks. 

The index milling attachment, which is 
designed to accompany the lathe, has a 
vertical adjustment of three inches, hori- 
zontal adjustment on cross slide four inches, 
and on parallel slide two inches. On the 
rear end of the spindle, between the bearing 
and handle of the drawing-in spindle, index 
plates can be placed. These can be made 
to suit special work. The three following 
are furnished regularly with each attach- 
ment: 72, 42, 120. This attachment is used 
for squaring or milling all shapes of bolt 
sliding screws, fluting taps, cutting 





heads, 


smal! mills, and a great variety of other 
work. 





ELECTRICAL REVIHW 


The Relay Paradox. 

The communication to the British Physical 
Society in relation to magnetic shunts, given 
in the last number of the REviEw, points out 
an interesting piece of apparatus. A diagram 
illustrating the apparatus is presented here- 
with. It is d’Arlincourt’s relay which is 
exceedingly rapid in action. It was doubted 
by some of the members whether the arma- 
ture would tilt when current flows through 
the coils, and on being assured that it would, 
no reason for such an action was offered. 
The armature of the relay being pivoted 
in a magnetic shunt of high resistance at 
once suggests a reason for its rapidity of 
action, namely,that an interruption of current 
or decline of current strength will make the 











consequent decline of magnetization first 
felt in the shunt or high resistance path, the 
lines of force clinging longest to the easiest 
path. But why the armature should tilt to 
either side is not at once apparent. The in- 
ductive action of the polar projections on 
either side should neutralize each other if 
the center of mass of the armature be equi- 
distant from the poles and the latter be of 
equal magneticstrength. Upon consideration, 
however, a reason for the movement of the 
armature is suggested. A line of force will 
always tend to distribute magnetic material 
in its path, so that the least magnetic resist- 
ance will be met, which is simply another way 
of saying that a line of force is always 
ready to shorten itself if it can. By tilting 


the armature, of course, the mass of ironona 
line joining the polar projections is in- 
creased, because the plane of intersection 
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becomes inclined, as contra-distinguished 
from vertical to the face of the armature, 
and by virtue of the increase of mass the 
magnetic resistance is lowered. The tilt 
will be in the direction in which the arma 
ture is off-center, in the inter-polar space ; 
practically, of course, it must always be off 
center to a slight extent, and the lines of 
force have such a fine degree of discrimina 
tion that they begin operations in making 
their task easier, however slight the eccen 
tricity. 
é --- 
California Electrical Society. 

At a meeting of the society, held in its 
rooms in the Murphy Building, San Fran- 
cisco, May 4, Mr. F. E. Smith illustrated 
with apparatus and explained the measure 
ments of electric currents for commercial 


purposes. 





Rain-Making. 

Mr. Fernow, the accomplished and thor- 
ough expert at the head of the forestry 
division in the United States Department of 
Agriculture, is to be congratulated on having 
been relieved of the duty of expending the 
public money in absurd experiments for the 
artificial production of rain by concussion. 
Not because such experiments might not 
properly be made to determine certain queés- 
tions of meteorology, but because their 
avowed purpose in this case was to facilitate 
the production of rain in arid regions—that 
is to say, where the atmosphere is not 
charged with moisture—the inquiry is one 
in which a self-respecting man of science 
can scarcely engage without a blush. For 
Nature has answered it beforehand, on the 
very line which man (that is to say, Con- 
gressional man) now propyses to follow. 
No matter what concussions her thunder- 
storms bring about, they never cause rain, 
except when the surplus moisture for rain is 
in the air, and as soon as that condition has 
ceased the rain ceases. Our signal service 
predicts with high accuracy the route 
(though it cannot be so sure of the rate of 
progress, and hence its failures) of a storm, 
through hygrometric observations: An 
area of dry air is a barrier which storms 
cannot cross. Even tornadoes and cyclones 
turn aside from it. I suspect that Mr. 
Fernow’s enthusiasm in this inquiry must 
have been doubted, for it is now reported 
that the original $2,000, with $7,000 more 
available in July, are to be expended by 
Mr. Robert G. Dyrenforth, late Commis- 
sioner of Patents, and now a patent attorney 
in Washington. This gentleman is reported 
by a Washington correspondent as express- 
ing some curious views and purposes. He 
thinks high explosives, like nitro glycerine, 
would not be suitable, because they would 
not affect a sufficient area of the atmosphere. 
He wants something more like thunder, and 
he proposes to send up in balloons, and fire 
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by electricity, or by a time-fuse, a mixture 
of two volumes of hydrogen to one of oxygen, 
which he calls ‘‘an immensely powerful 
explosive,” and considers specially advan- 
tageous, because its explosion would form 
water, and thus furnish ‘‘a nucleus for the 
agglomeration of the water which floats in 
the air.” As the total amount of the water 
which could be formed by the explosion of 
1,000 cubic feet of his mixture (a volume 
which he says he almost hesitates to use all 
at once) would be about balf of one cubic 
foot, the importance of the nucleus is not 
very great. But the gem of the interview 
is the following: 

Q. Having succeeded in producing rain 
by concussion in parts of the country where 
the atmosphere is known to be charged with 
moisture, how are you going to apply your 
principle to an arid region? 

A. Let me answer that question by asking 
another. Did you ever notice when thunder 
is to be looked for—whether after a period 
of drought or of wet weather? After a dry 
time, eh? Well, take an area of habitual 
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drought, and supply artificially the cordj. 
tions of a thunder-clap, is it not reasonable 
to suppose that the rest of the customary 
results will follow? There is pr bably 
enough water in suspension in the atmo. 
sphere anywhere to make a rainfall if ap 
exciting cause could be supplied. 

The prospects of experiments supported 
by such theorizing as that are not very bri]. 
liant. The notion that thunder makes rajp 
and thatif we can imitate thunder we can 
make rain, too, ignores much that is already 
well known of the relations of these phe- 
nomena. The question whether some higher 
stratum of the atmosphere may not carry 
moisture when the air below is arid, so that 
rain might fall from the upper layer in spite 
of the adverse conditions near the ground, 
has but a limited possible importance. Cur- 
rents of moist air do indeed exist, but they 
show their presence by raining when they 
come in contact with colder currents. If 
the rain does not prove their presence, they 
are not likely to be found by any other test, 
No local sheet-thunder is half as’ effective 
as a lowering of temperature. The well- 
known cold of the upper air is accompanied 
by an equally marked dryness. At 7,000 
meters (the highest point ever reached by 
man) Gay-Lussac found a temperature of— 
10 C., or 40 degrees lower than that on the 
earth’s surface, and this cold air was so dry 
as to dessicate rapidly all hygroscopic sub- 
stances in his balloon. The upper air isa 
poor place to look forrain.—R. W. Raymond 
in Engineering and Mining Journal. 

LITERARY. 

‘‘ Transactions of the Canadian Institute,” 
for March, 1891, and ‘‘ Fourth Annual Re. 
port of the Canadian Institute,” for 1890-91, 
have been received. 

‘‘ Annual Report of the Board of Regents 
of the Smithsonian Institution,” showing the 
operations, expenditures and condition of 
the institution to July, 1889, has been re- 
ceived. 

The report of the twelfth convention of 
the National Electric 
Light Association, held 
at Cape May, N. J., 
August 19-21, 1890, is 
being distributed. The 
volume has been taste- 
fully prepared by Bart- 
lett & Company, New 
York. 

We have received 
from Wm. J. Richard- 
son, secretary of the 
American Street Rail- 
way Association, an 
India proof of a steel 
plate engraving of Mr. 
Thomas Lowry, presi- 
dent of the association 
for 1889-90. It is uni- 
form in size and char. 
acter with engravings 
of past _ presidents 
which have already 
been issued. 

In a retrospect of the 
Civil War, John C. 
topes, an  acknowl- 
edged authority on 
military science, says, 
in the June Scribner, 
that steam and elec- 
: = tricity made _ possible 
— ~ for Grant and McClel- 
lan what had been im- 
possible for a Napo- 
leon. Otherwise the 
predictions of Palm- 
erston and Napoleon III, that the North 
would fail, would probably have been ful- 
filled. 

‘*Mrs. Partington ” was, and will always 
be, more famous than her genial creator, 
3enjamin Penhallow Shillaber, but it was a 
little surprising that upon the death of the 
old humorist a few weeks ago, so little was 
said in the press concerning him. ‘‘ Mrs. 
Partington” achieved not only American 
currency; she is known wherever the Eng- 
lish tongue is spoken. In England she 
shares the honors with Mrs. Malaprop, and 
‘‘Partingtonisms” are borrowed withcut 
credit by all the English alleged ‘‘ funny” 
papers. Inthe New Hngland Magazine for 
June, Mrs. Elizabeth Akers Allen writes an 
appreciative and bright account of Shillaber, 
who certainly deserved better of this gen- 
eration than a brief paragraph in the papers 
chronicling his decease, since ‘‘ Mrs. Part 
ington” lives on and seems endowed with 
eternal jollity and middle-age. 
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The Bennett Dredge and Amalga- 

mator. 

Placer mining in America, of late years, 
has been so unsuccessful and expensive that 
it seems to have become almost entirely 
abandoned in many good paying districts. 
One reason is because the miner or pros- 
pector prefers a ‘‘lead” or a ‘‘ prospect,” 
something where the returns appear to be 
greater, quicker and more permanent than 
‘so many colors to the pan,” ‘‘so many 
cents to the yard of gravel,” and the hard 
work of handling water aod _ boulders. 
There appears, however, to be a prospect of 
the return of many “old-timers” to this 
branch of mining, not on account of better 
pay, but principally for the reason of the 
dvancements in methods and machinery for 
the saving of the precious metal, the new 
finds on old grounds, and thelate discoveries 
of entirely fresh fields in Idaho, Utah, 
Arizona, New Mexico, California, Colorado, 
Old Mexico, Australia, and other sections. 
Many new devices for the handling and 
saving of gold in this condition have been, 
and are being, continually experimented 
with by prominent and capable men, who 
believe that money can be made from the 
bars and other like deposits containing gold, 
as was done in 1849. In this connection we 
illustrate and describe a process that has 
been before the public for some time in 
California and Colorado, and which is now 
brought to a practical shape. The work 
done by the machinery is of sufficient im- 
portance to attract the attention of placer 
miners, on account of the fine gold it saves, 
as well as the coarse, and for the new and 
advanced construction of the entire plant. 

This plant consists of the Bennett amalga- 
mator, dredge, electric plant and power 
house. The machines are built in three 
sizes. No. 1 hasa capacity of 2,000 yards 
per day, No. 2 las a capacity of 4,000 yards 
per day, and No. 3 has a capacity of 8,000 
yards per day. They are built of steel, and 
are adapted for handling cemented gravel 
and boulders. The dredge is arranged to 
be propelled forward or backward on a 
screw, or on its own track, by its own 
power (as will be seen in the engraving, 
which shows a No. 1 machine). Mounted 
on the dredge are four electric motors, one 
of which handles the dipper, another lifts it 
through its cut, a third swings the dipper to 
the hopper, while the fourth operates the 
amalgamator which is upon the rear of the 
platform. The features of the dredge are 
its simplicity, absence of any necessity for 


stays and braces, and the ability to swing. 


the dipper through a circle, there being no 
interference from stays or braces. The 
motors are operate? by switches conveni- 
ently placed in the rotating cab, and all are 
under the perfect control of a single oper- 
ator. These switches are so arranged and 
connected with an electro-magnectic brake 
as to reduce the number of levers requisite 
to thoroughly control all the operations of 
this plant to three, thus enabling one oper- 
ator to easily control the operations of the 
entire plant, even of the largest capacity. 

The dredge is mounted upon its own truck 
or car, and can be moved forward or back- 
ward by simply turning a switch. Both 
it and the amalgamator are constructed 
throughout of steel and aluminum iron, 
graphite bearings being used throughout the 
plant to obviate the use of grease or oil. 
Chains are replaced by steel wire ropes and 
gears are rendered unnecessary through the 
system of reduction in speed being adapted 
to the work performed. 

The dredge illustrated, and which is taken 
from a photograph showing it at work near 
Denver, handles with ease two dippers per 
minute, in hard cemented gravel and bould- 
ers, such as are usually found in placer 
ground. At the point shown, the dredge 
had dug at least three feet below the track 
to clean low bedrock, and at times cut its 
way through high bedrock. The dipper 
dredge has a capacity of a cubic yard, and 
automatically opens and closes at the proper 
points. The weight of a No. 1 dredge, 
without amalgamator or motors, is about 25 
tons. 

The amalgamator, seen on the body of the 
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dredge, consists of a cylindrical separator, 
set upon a peculiarly shaped tank, which is 
lined throughout with amalgam plates of 
new construction, It receives the water 
from numerous jets so placed in its bottom 
as to cause each particle that enters the tank 
to be thrown upward and toward the plates 
a sufficient number of times to insure not 
less than 400 contacts with the mercury held 
in bulk and otherwise, by the peculiar for- 
mation of the plates, and further, each par- 
ticle, in its transit from the inlet to the 
outlet of this tank, is subjected to 12 
severe scourings, by means of which coated 
or rusted gold is prepared for instant amal- 
gamation, and in its transit each particle is 
placed 12 times in comparatively _ still 
water, thus allowing gravitation its perfect 
action. This machine is so constructed as 
to entirely avoid the flowering of mercury, 
and to prevent the usual loss through this 
cause. In fact, the amalgamator can be 
profitably used for the recovery of the 
mercury and amalgam so lost. A full de- 
scription of the amalgamator and its mode of 
operation would require more space than is 
at our disposal, but it may be explained that 
the dipper discharges its contents into the 
cylindrical separator, which, travelling in 
water, thoroughly screens out and washes 
the coarser parts that are discharged at its 
opposite end through a shoot or otherwise 
on to the previously cleaned up bedrock, 
while the pay dirt, sifted through the sepa- 
rator, enters the tank, where it is subjected 





up need not exceed two hours, and may be 
made daily, weekly or monthly. The tank 
can be provided with a steel cover, which 
can be furnished with a lock, so that no one 
can interfere with its contents. The ground 
upon which this plant has been operating 
has been variously estimated as paying from 
seven to ten cents per yard, but by the pro- 
cess we have described about 40 cents were 
extracted for each yard handled, 75 per cent. 
of which was in particles so fine as to be 
invisible to the naked eye, and so light as to 
be held in suspension in otherwise clear stil] 
water several minutes. The amalgamator, 
like the dredge, is built of steel and alumi- 
num iron, all its journals being provided 
with graphite bearings; the only wearing 
points are the cylinder and tailing wheel, 
each of which can be replaced on the ground 
in an hour ortwo. The largest machine is 
evidently best adapted to river bed dredging, 
its capacity being 8,000 yards per day at a 
cost of operating of less than one cent per 
yard. The machine is made by the Bennett 
Amalgamator Company, of Summit Co., 
Colorado.—London Engineering. 
“2 —_—_—_ 


The Ball & Wood Company. 

The company named above has just sent 
out a circular announcing its formation, with 
Thomas C. Wood as president; Frank H. 
Ball, vice-president and general manager, 
and Chas. R. Vincent, secretary and treas- 
urer. The offices are at 15 Cortlandt street, 
New York city, and the shops are building 
at Elizabeth, N. J. 

Mr. Frank H. Ball says: ‘‘ Having termi- 
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to the treatment above referred to, and is 
then discharged, by means of the tailing 
wheel, into the overflow water, whence it 
may be conveyed by pipes or sluices to any 
desired point for settling, and reuse if 
necessary, or may be thrown upon the 
cleaned up bedrock of a previous cut. Ina 
high breast it becomes necessary to employ 
a carrier to pile the tailings higher, it being 
understood that the machine is constantly 
moving away from these piles. 

The power employed may be generated 
either by steam or water, but electricity is 
preferred, for many and obvious reasons. 
The plant is adapted to run day and night, 
and is supplied with the proper electric 
lights. A 30 horse-power engine is required 
to run this No. 1 plant, exclusive of pump- 
ing. The water necessary is 80 miner’s 
inches, kept in circulation through its jets, 
but it is capable of treating its full quantity 
of stuff with from one inch to three inches 
of supply, by using the water over and over, 
which it is arranged to do, when necessary. 
In fact, it may be mentioned that the 
machine illustrated has been worked near 
Denver for several weeks on less than a 
miner’s inch of supply. Where the power 
is generated by water, the necessary staff 
consists of but three men, two of whom are 
laborers; the same number of hands are 
required for the other size uf machine. The 
maximum capacity of the plant is stated to 
be 11g yards a minute. 

The time required for an ordinary clean- 


nated my connection with the Ball Engine 
Company, of Erie, Pa., I hav2 sold all my 
recent patents and inventions covering en- 
gine governing devices to the Ball & Wood 
Company, a corporation possessed of ample 
capital, which I have organized, with others, 
for the purpose of building improved Ball 
automatic cut-off engines. Associated with 
me are gentlemen who have spent their 
lives in the engine business, and with the 
experience of 20 years myself, devoted ex- 
clusively to engine work and covering the 
introduction and development of high speed 
automatic cut-off engines, I confidently be- 
lieve that the new Ball engines I am design- 
ing will not only maintain, but decidedly 
eclipse the excellent reputation acquired by 
those heretofore built by me in Erie.” 
Charles R. Vincent & Company, consult- 
ing and contracting engineers, 15 Cortlandt 
street, New York, have issued the follow- 
ing announcement: ‘‘ Our contract with the 
Ball Engine Company for the sale of their 
automatic cut off engines having terminated 
at our request, our business, with its firm 
name and good will, will be acquired by the 
Ball & Wood Company, which, having pur- 
chased the Ball patents, is preparing to 
build improved Ball automatic cut off en- 
gines, with Mr. Ball as vice-president and 
general manager. Our Mr. Wood assumes 
the presidency of the new company. Mr. 
Vincent will become its secretary and treas- 
urer, and to Mr. Smith will be entrusted the 
interests of the company, with his principal 


‘office at Cincinnati, his o!d home. 


The new company has the best wishes 
of the ELecrricaL Review for success in 
its new enterprise. 











...- Stockholders of the Atlantic Postal 
Telegraph Company, at their annual meeting 
in Camden, N. J., last week, elected the fol- 
lowing directors: C. C. Adams, George G. 
Glenn and James Donally, C. C. Adams 
was elected president, and George G. Glenn, 
secretary-treasurer. 


.... A great event in the annals of Indian 
telegraphy was the completion recently of 
the new copper wire between Calcutta and 
Bombay, along the line of the Bengal-Nag- 
pore Railway. The total length of the cir- 
cuit is nearly 1,300 miles, and the Indian 
department can now boast that it worksone of 
the longest aerial circuits in the world. 

— 
Beware of Patent Sharks. 


The following communication from an 
inventor too shrewd to be duped by the con- 
fidence game of patent sharks, who wax fat 
at the expense of poor patentees, is given 
space in the hope that it may put inventors 
on their guard against a class of professional 
swindlers who try to fleece them by promis- 
ing to sell their inventions for a large figure 
—for a commission (which is merely a blind), 
and $25 or more for ‘‘ advertising expenses.” 
The Review has spoken its mind on this 
subject heretofore. Its regular readers are 
not likely to be caught in such a trap. 


To THe Epiror or ELectricat REVIEW: 


I was somewhat surprised the other day 
by receiving, before even the patent from 
Washington had reached me, an important 
looking letter from a patent concern asking 
me if I would sell my patent and if so to let 
the agency know its value and they would 
do their best to make a sale forme. Here 
was a brilliant chance! At last one poor 
devil of an inventor was to be rewarded 
before his time on earth had expired ! 
Sanguine, as are most inventive brains, I in- 
vested heavily in postage stamps and sent 
the agency copies of all of my patents and 
requested the agency to pick out the finest 
and make a bid forthem! By return came 
a document as thick as a piece of pie and as 
long as a Chicago foot! What was it? A 
bundle of bank drafts, one for each patent ? 
Oh, heavens, what luck! Worn, thin and 
grey from inventing and patenting, ex- 
perience suggested that the agency had sent 
the patents back as useless. Ob-h, no, hello! 
what luck ! ! 

There were contracts filled up all ready to 
be signed binding the agency to sell, if they 
could, and compelling them not to if they 
couldn’t, and a small sermon on the Vander- 
bilt value of patents generally, and especially 
mine, out of which they expressed a prefer- 
ence for two particular ones, estimating 
their value at $8,000 and $10,000 each. 

With the contract came a letter modestly 
expressing the conviction that 15 per cent. 
commission was none too much, and thev 
were willing to do it at that, if possible, if 
the inventor would send some $30 for one patent 
and $40 for the other, for advertising and 
illustrating in the agency's paper, to which 
he might subscribe by forwarding one merry 
Mexican and scrawling his name on a very 
pretty pink form enclosed. 

Fortunately, at this juncture, I met a friend 
who had mortgaged his furniture to raise 
the money to ‘‘advertise’’ his invention 
some time ago and has never realized a red 
cent, but bas been offered some acres of 
swamp land in consideration of a further 
advance. I dropped the matter like a bot 
potato. But the spider had another snare 
for the fly. I received the following touch- 
ing appeal: 

‘*Dear Sir: Why allow the best time of 
the year to pass without making a deter- 
mined effort to dispose of your patent. If 
you want to strengthen your financial con- 
dition you cannot doit by remaining inert. 
It isa pity to allow a good thing to become 
worthless simply because you are afraid to 
venture. Think of the small risk and the 
prospect of large gains. Timid men never 
get rich. Your patent bas merit and we 
think we can sell it for you, if not for large 
figures at least for a reasonable sum. It is 
better to get $5,000 for any patent rather than 
hold it for more and finally have to sell it 
for amere song, or get nothing. Send in 
your contract and let us begin work at 
once.” 

Our correspondent can congratulate him- 


self that he escaped so easily. 








* * Painesville, Obio, has raised money 
for an electric railroad. 


* * Philadelphia people visited Boston 
last week to inspect the West End electric 
system. 

* * The bill to incorporate the Quincy 
Electric Freight Railway bas passed the 
Massachusetts house to be engrossed. 

* * The Oakland and Berkeley, Cal., 
electric road commenced running May 7, 
with eight cars. The road is an assured 
suceess. 

* * The West End Street Railway Com- 
pany, of Rockford, Ill., will present its peti- 
tion on May 26, for permission to extend its 
lines in the city and equip with electricity. 

* * New York parties are having a survey 
made for an electric road from Rock City 
Falls to Ballston Springs, N. Y., a distance 
of 14miles, touching Factory Village and the 
three Miltons. The object of the roads is to 
carry freight from the large paper mills. 

eee een 
Electrocation News. 

At Washington, D. C., May 11, the 
Supreme Court of the United States affirmed 
the order of the New York Circuit Court, 
denying the writs of habeas corpus in the 
cases of the prisoners Wood, Slocum, Smiler 
and Jugiro, now in Sing Sing prison under 
sentence of electrocution. 

The Latest Figures. 

Whipple's Reports for May, 1891, contains 
the following information : 

CENTRAL STATION COMPANIES. 
Stations in United States 
. COMRAR. 6000 coe cccsccccevceccccccce 


sa Cia ceetet ren ccenvccsaent . 
see Pc cc nntevesdees -00senesisowese 


Total Stations............... 1,713 
GAS COMPANIES. 








Companies in United States ...........+++0.+5+ 97 
= CAMAdB.......ccccecccccsocevcecs 49 
” TRIB. ccccsstcccvccesvevccvccess 1 
PD civctceciorsvccessas 1,023 
Companies operating Electric Lights, U. S....... 280 
- " we . Canada... 20 
= = ™ 7 Mexico.... 1 
Total..... ideetess soswnned 301 
STREET RAILWAY COMPANIES. 
Companies in United States..........sseee.-seees 
- Canada........ S8CL Ces FORTS SH eceCHe 25 
Total...cceses Seeescoseovees 945 
Electric Roads in Operation and under Contract 
in United States.............sccccesessesecess 302 
Electric Roads in Operation and under Contract 
TR COMBE B e icicsiccocccs secede. covssecosvese 
TOL... cccvevevesesesioos 308 
Cable Roads in the United States...............-. 48 
__ . oe 
The Bush Electric Revolving Store 
Fixture. 


The Bush Revolving Store Fixture Com- 
pany, 42 Park Place, New York, has just 
completed and put on the market their 
triple spool motor, with one armature, to be 
run by battery of two volts pressure, con- 
suming but two-tenths of one ampere per 
hour. It has a magnetized armature, which 
gives it more power than any other similar 





Exectric REVOLVING STORE 
FIxTURE. 
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motor, the magnetic circuit being completed 
through this armature. Instead of the com- 
mutator, which they used in their old motor, 
they now use contact points, and the motor 
has no dead center. They use them prin- 
cipally on their revolving store fixtures, and 
one motor will propel three to five tables on 
two cells of Edison ‘‘G” battery. 

They have also a new window sign, to- 
gether with other novelties, on which they 
are using this motor, and will doubtless meet 
with the success they deserve. 
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RECENT ELECTRICAL INVENTIONS. 


ELECTRIC RAILWAY MOTOR. 


The noise and the necessity of profuse 
lubrication in street car motors provided 
with a system of gearing for reducing the 
speed of the car axle to a degree suitable for 
ordinary rates of locomotion, has led in- 
ventors to seek some method of dispensing 
with gearing. A number of single reduc- 
tion motors have been developed in which 
but a single gear connection between the 
motor shaft and the car axle is used. Every 
effort to dispense entirely with gearing is 
followed with lively interest. We present 
herewith an illustration of a motor devised 
by Mr. Sidney H. Short, of Cleveland, O., 
in which no gearing whatever is used. A 
ring armature is mounted on a sleeve sur- 
rounding the car axle, the sleeve being cush- 
ioned by rings of rubber. The field mag- 
nets are multipolar, and are arranged at the 
sides of the armature so as to bring the 
motor within as small a compass as possible 
and admit of its use under a car body with- 
out elevation of the car floor. The field 
magnets are all connected rigidly tugether, 
and are journaled on the sleeve upon 
which the armature is mounted. Each axle 
of the truck is provided with a motor, and 
the two field magnet frames are connected 
together by a double joint, so as to permit 
flexibility in every direction except a verti- 
cal direction. The commutator is shown at 
D. The sleeve upon which the armature is 
mounted is connected by a self-adjusting 
coupling formed by forks N, shown in 
top view in the lower part of the diagram 
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and side view in the upper part of the dia- 
gram, which forks are rigidly connected 
with the sleeve in which the armature is 
mounted and bear against arms N', attached 
to the hub of the driving wheel P, spring 
pads 18, preferably of rubber, being used as 
cushions and to insulate the forks from the 
arms. This coupling is self-adjusting for all 
movements of the armature shaft. By means 
of the multipolar system, a low speed is 
possible with the armature, and the side 
arrangement of the field poles permits the 
armature to be made of sufficient diameter 
to develop the necessary torque. It is said 
that this arrangement of field magnet and 
field magnet poles requires but little more 
space than a machine with a two-pole field. 
The armature A of the motor is formed by 
winding an iron strip on itself and coiling 
insulated wire around the core thus formed 
in notches in the edges of the rim. 


RIVETING MACHINE, 


Among the many applications of electric 
heating to the industrial arts, that of riveting 
promises to be one of greatimportance. The 
facility with which the heat may be applied 
to the rivet renders the electric current of 
especial value in this mechanical operation. 
Mr. Elias E. Ries, of Baltimore, Md., was 
granted a patent, May 12, for an electric 
riveting apparatus, which is illustrated here- 
with. The invention as described comprises 
several distinct forms suitable for different 
grades of work. The illustration given, hows 
ever, shows the essential features of the ap- 
paratus. It comprises a transformer, the 
primary of which is formed of a heavy cop- 








per bar 1 laid parallel to a coil 4 of fine wire. 
Over the two is clamped two annular seg- 
ments of iron 7 forming when united a com- 
plete iron shell which is claimed to increase 
the efficiency of conversion. This structure 
creates a current of great volume in the cop- 
per bar. In the ends of this bar are mounted 
an anvil provided with a regulating screw 
16 for moving it up or down and a follower 
provided with a screw 11. In the circuit of 


the primary is placed a choke coil provided 
with a regulating switch, 23, for cutting in 
more or less of the coil, by which the strength 
of the current induced in the secondary may 
be controlled. 


The bars or pieces of metal 








are placed upon the anvil and the rivet 
dropped in place. The anvil is then screwed 
up until the plates of metal are firmly held 
between it and two insulating legs 17' se- 
cured to the upper limb of the copper bar. 
The face of the anvil 15 is covered with 
insulating material except ata central point 
where it is left bare, and when forced against 
the rivet the latter establishes connection 
from the upper limb of the primary bar 1 to 
the lower limb 3, and the current develops 
sufficient heat to make an upsetting of the 
rivet shank very easy under the pressure ot 
the screw. To prevent over-heating of the 
parts after continuous use, tubes 26 are con- 
veniently arranged so as to blow cold air 
upon the anvil and follower, and thus lower 
the temperature. The structure of the anvil 
will be clearly understood upon inspection 
of the detached view. 
MULTIPOLAR GRAMME MOTOR. 


In the accompanying illustrations is shown 
a multipolar motor having a Gramme arma- 
ture, invented by Mr. A. L. Parcelle, of 
Boston, the object being to produce-a con- 
tinuously wound motor of slow speed by 
which a continuous torque will be exerted 
and entire absence of dead-points secured. 
The device comprises a series of radial field- 
magnets N 8 NS around which is a flat ring 
armature C wound with 48 coils. These 
coils are each connected with a commutator 
strip and these strips are cross-connected in 


PED 


groups by means of a series of conducting 
rings, shown in Fig. 2, marked d, so that 
there are eight groups of six coils each. 
The brushes are set upon the commutator 
seven segments apart so that the current 
entering, say, on brush E will divide, passing 
to the armature coils through the four com- 
mutator segments marked 1, and returning 
to the four commutator segments marked 
7, pass out on the other brush, thus develop- 
ing a consequent pole between each of the 
poles of the field-magnet system. The ar- 
mature is thin and flat and of a width equal 
to the field cores, which are oval shaped or 
flattened parallel with their shaft. The ar- 
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mature is secured to an annular ring (1 
mounted upon a disk or spider secured to 
the shaft F’, the field-magnets being mounted 
upon a spider or other support secured to the 
bearing of the machine in which the arma- 
ture is journaled. By means of this struct- 
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ure a ring armature of large diameter may 
be used, a consequent increase in the num- 
ber of field poles made, and the motor run 
at slow speed. Suitable openings in the 
spider permit the parts to be ventilated and 
the temperature kept low. 

CONDUCTOR COUPLING. 

Many styles of coupling have been devised 
by electrical inventors to insure a safe elec- 
trical connection and at the same time make 
a firm and lasting joint. A very simple and 
efficient device of this character was patented 
last week by Mr. A. M. Hunt, of Newark, 
N. J., comprising a metallic tube of oblong 
cross-section, in which the ends of the con- 
ductors to be connected are inserted, the 
tube being then twisted with the enclosed 
conductors, the latter being thereby firmly 
locked and the abrasive action of the con- 


ductors against one another and against the 
tube making a clean connection at the sur- 














The device is illustrated 
in the accompanying engraving, wherein 
the upper view represents the connecting 
tube being oblong in cross-section as shown 
in detached view, and the lower view shows 


faces of contact. 


the joint when made, conductors being 
inserted within the tube and the ends thereof 
twisted. 
ee 
Electric Lighting at the University 
of Pennsylvania. 


A number of important improvements are 
contemplated by the University. There will 
be installed a complete system of electric 
lighting, partly on the alternating and partly 
on the direct current system. Two 500 
light, 1,000 volts, alternating and four 500 
light direct current dynamos are to be em- 
ployed. As with the boilers and engines, it 
is proposed to use several types of American 
machines. The two alternating dynamos 
will be connected to a separate switchboard, 
and so arranged as to run either singly or in 
parallel, or one may be run as a motor. 
The direct current machines will be com- 
pounded, but so arranged that by throwing 
a switch they become shunt machines. 
These will also be so connected to their 
switchboard as to run separately or in 
multiple. One alternating and one direct 
machine will be connected by belt to each of 
the compound engines; the remaining 
dynamos will be driven each by its separate 
engine. By this arrangement either dynamo 
or either engine may at apy time of the day 
be used for experiment or instruction, as is 
the case with the boilers. This plant, in 
addition to the machines already belonging 
to the department, andincluding the motors 
for driving fans, will be larger and more 
comprehensive than that of any institution 
in the country. Students will have actual 
practice in the handling of the entire appa- 
ratus, and will be enabled to obtain a very 
considerable familiarity with the details and 
peculiarities of the systems of the principal 
American manufacturers. This familiarity 
is of great value to the student, and can 
generally be obtained, with much less effort 
on his part, from the actual working appa- 
ratus than from any drawings or descriptions. 
All the engines and dynamos will be mounted 
on very heavy foundations, so as to obviate 
to the greatest possible extent any jarring of 
the building. 
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An Improvement in Moulding Work. 

In a report from the Philadelphia Fire 
Underwriters’ Association, a summary of 
which was given in the ELECTRICAL REVIEW 
of Feb. 7, 1891, in reference to the lessening 
of danger from electric wires, it was stated 
“that experience has proven that no perfect 
insulation can be maintained with the cus- 
tomary method of installing electric wires 
where the conductors on the covering are 
exposed to mechanical injury or deterioration 





Fic. 1.—Batuurst’s Cross-OVER BLOCK. 


from affecting influences that may arise, 
more especially when wires are concealed in 
inaccessible places.” Who does not know 
that the joints in an instellation in which 
the wires are encased in wooden moulding 
often form the weakest part of it, and that 
a piece of moulding ‘‘ often covers a multi- 
tude of sins” against the first laws of insu- 
lation? The accompanying illustrations 
show a device brought out by Mr. Fred. 








Fie. 2.—BatTuurst’s Cross-OverR BLOCK. 


Bathurst, of Schenectady, N. Y., that will 
go far to remedying this state of affairs in 
moulding work. By the use of these blocks 
at the point where joints or crosses have to 
be effected, it becomes a certainty as to the 
safety and protection of the conductor and 
its covering, both mechanically and electric- 
ally, besides which neatness and a more 
workmanlike appearance_is obtained. The 
illustrations explain themselves fully, show 





Fie, 3.—Batuurst’s Cross-OvER BLOCK. 


the plain wooden block for use simply as a 
convenience for crossing the branch from 
the positive main over the negative and Fig. 
2 shows the block fitted with a fusible ship 
containing the double advantage of safety 
fuse and ‘* cross-over block.” 

Mr. Bathurst has used these blocks in 
England to great advantage, and intends 
arranging to have them placed on the Ameri- 
can market. It is one of those simple 
devices that everyone sees the use for and 
wonders why he did not use before. 


ELECTRICAL REVIEW 


Lyon’s Liquid Resistance. 

The stage lighting of the Lyric Theatre is 
controlled by resistances invented and 
patented by Mr. H. Lyon, and, after being 
used at every performance for nearly six 
months, they have proved to be very well 
adapted for the purpose, says the London 
Electrician. 

Provision is made for the control of 21 
separate circuits, and for each of these a 
resistance is provided. The apparatus con- 
sists of a stoneware jar or cylinder two feet 
deep by nine inches diameter. An inverted 
cone of lead, having three feet cast on it, 
stands on the bottom of the jar, and is con- 
nected to one of the conductors by a bolt 
passing through a hole near the bottom, a 
water-tight joint being made of india-rubber 
washers. This cone is fixed in place by 
wooden wedges. A second cone is attached 
by a flexible conductor to a terminal fixed 
near the top of the jar, and is suspended by 
a cord, so that it can be raised or lowered by 
means of a pulley. The jar contains a 
suitable electrolytic solution of metallic 
salts, and the movable cone is provided with 
holes to allow it to move more readily 
through the liquid. The cones are turned 
in a lathe so that they may make a good fit 
when in contact. The column of liquid for 
50 amperes is about ten inches deep. It is 
found that when the cones are in contact, 
the resistance is quite negligible, there being 
only a very small fraction of a volt fall when 
30 amperes are passing. On slowly moving 
the handle attached to the pulley, the cone 
rises and resistance is gradually introduced, 
the motion being perfectly smooth. It is, 
indeed, impossible to jerk it, owing to the 
dash-pot action of the cone in the liquid. 

Resistances of this kind are particularly 
suitable for stage effects since the illumi- 
nation may be changed insensibly, and col- 
ored lamps may be very gradually substi- 
tuted for white, by allowing one resistance 
to increase and another to decrease simul- 
taneously. Not only is the resistance intro- 
duced by the separation of the cones, but 
when the movable one begins to emerge 
from the liquid, the area of contact dimin- 
ishes until, just before breaking contact, the 
current is reduced so much that there is no 
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visible spark. The effervescence is very 
trifling and, owing to the depth of the jar, 
no spray whatever is given off. The tem- 
perature of the liquid under ordinary daily 
work does not appreciably vary. The re- 
sistances at the Lyric Theatre are arranged 
in two sets, each separate circuit being pro- 
vided with an independent lever, but each 
half can be worked simultaneously by a 
worm gear. 

It is evident that a resistance which is 
capable of such smooth working affords 


great facility for accuracy of adjustment to 
any desired value, and cannot inflict the 
serious shocks on dynamos supplying the 
current, which nearly always happen when 
ordinary switches are used. Mr. Lyon, 
therefore, has designed special forms of his 
resistance for use in electroplating and elec- 
trotyping, and in connection with an im- 
portant plant for transmission of power. 


Rotation of the Electric Are. 

M. E. Raverot, describes some experiments 
with a rotating electric arc in La Lumiére 
Electrique. The experiment of Wm. Stan- 
ley, Jr., in this line has been described in 
the Review. 

M. Raverot devoted his attention solely to 
the construction of continuous current candle 
to work under normal conditions of current 
and voltage. The diameter of the central 
carbon varied from 3 to 8 millimetres, and 
the maximum distance between the inner 
and outer carbons was 2 millimetres. The 
directing solenoid was of the shape shown 
in the accompanying figure. It consisted of 
a coil of 2.5 millimetres, copper wire. It 








was used sometimes alone and sometimes 
with a short iron tubular core. When suf- 
ficient care was taken to obtain accurate 
centrality, no difficulty was experienced in 
securing satisfactory rotation of the arc. 
With regard to. a suitable material for insu- 
lating the two carbons it was, however, 
quite otherwise. With air as the insulator 
it was practically not possible to easily obtain 
accurate centrality with the dimensions em- 
ployed. This point is, however, an impor- 
tant one, because even without a solenoid 
and using a solid insula‘or, the arc always 
takes the curved shape and does not spread 
in a sheet between the carbons. 

As a solid insulator it was natural to try 
first of all the well known mixture of plaster 
and baryta which constituted the columbium 
of the Jablochkoff candle. This mixture, 
however, proved to be too fusible in the case 
of the continuous current candle with the 
rotating arc. Perhaps it was not sufficiently 
baked, but it seems more probable that its 
inefficiency was due to the conditions of cool- 
ing, which are quite different to those which 
usually obtain. The following result affords 
an additional reason for so thinking. On 
becoming acquainted with the dimensions 
given by Captain Gregory Ignatiev, for his 
annular candle in La Lumiere Electrique, 
vol. xxiv, p. 365, an attempt was made 
to reproduce it. The result was that the 
central carbon became incandescent from 
one end to the other. It seemed, therefore, 
that the arrangement of C. Binks, described 
in La Lumiére Electrique, vol. xi, p. 203, 
was the one to follow. In this the central 
carbon is positive, and the two carbons are 
separated by refractory insulating substance. 


Ignatiev reversed this arrangement, and even 
proposed to use air only as the insulating 
medium. 

M. Raverot is of opinion that the desired 
substance will be found to be one of the 
refractory oxides of the earthy metals, such 
as aluminium, magnesium, chromium or 
zirconium, but as the use of these involves 
some manufacturing difficulties, he experi- 
mented with porcelain, and he points out 
that upon the volatility of the refractory 
substance chosen depend the diameters and 
sizes of the carbons and the importance of 
the directing solenoid. Fine plaster, moulded 
and well baked, gave a practical result, and 
continuous current candles, taking 12 am- 
peres and 55 volts, were constructed for a 
private installation. 

The excellent working of most modern arc 
lamps diminishes the interest of the continu- 
ous current candle, but M. Raverot, never- 
theless, thinks that a good solution of the 
problem would still meet with favor, 











—— Palatka, Fla., 
lights. 


—— Parker, 8. D., wants an electric light 
plant. 

—— South Royalton, Vt., is trying to 
make suitable arrangements for having the 
village lighted with electric lights. 

—— The California Electric Light Com- 
pany, of San Francisco, declared a monthly 
dividend of 50 cents per share, payable May 
15. 


—— There is a bill pending in the Denver 
city council to reduce the salary of the elec- 
tric light inspector from $2,500 to $1,500 a 
year. 


—— The Missouri Electric Light and 
Power Company, of St. Louis, have filed a 
statement of increase of capital from $60,000 
to $1,100,000. 

—— The United Electric Light Company, 
of Springfield, Mass., at a meeting held last 
week, voted to increase its capital stock from 
$300,000 to $400,000. One half the new 
stock will be issued on June 10, and the 
balance on September 1, in the proportion of 
one share of new stock for every three of the 
old. The company proposes to enlarge its 
plant extensively. 


—— The Boston Stock Exchange has ad- 
mitted to the list the Edison Electric Illu- 
minating Company, of Boston, organized 
under the laws of Massachusetts. The stock 
is non-assessable. The par value is $100 
paid in cash on each share. The authorized 
capital is $2,000,000; amount of capital 
issued, $1,263,500; convertible debenture 
bonds of March 1, 1888, ten years, payable 
unless converted March 1, 1898, $150,000 ; 
convertible debenture bonds of May 1, 1891, 
ten years, payable unless converted May 1, 
1901, $586,500. Of this latter issue $85,000 
in bonds will remain in the treasury. The 
officers are: Jacob C. Rogers, president ; 
Walter C. Bayliss, vice-president; W. W. 
Gooch, clerk ; Hubbard Breed, treasurer and 
assistant clerk. Directors—W. P. Mason, 
T. J. Coolidge, G. S. Silsbee, C. L. Edgar, 
C. H. Coster, F. 8. Hastings. 

The Influence of the Electric Spark and 
of the Surrounding Gas on the 
Rate of the Electric Discharge. 

In a recent number of the Journal of the 
Physico-Chemical Society of Russia, M. P. 
Bakhmetieff states that he has repeated the 
experiments of M. Naccari on the loss of 
charge undergone by an electrified body 
when close to an electric spark, placing the 
whole arrangement under a bell-glass and 
filling it with different gases. Generally 
speaking, the electric spark accelerated the 
discharge, but charges of positive sign were 
the more rapidly dissipated in carbonic acid 
and in coal gas, while negative electrification 
disappeared the more rapidly in air, bydro- 
gen and oxygen. M. Bakhmetieff attrib- 
utes these results to an unstable molecular 
allotropic modification of the gases by the 
electric spark which renders them conduc t- 
ing, but only to electricity of one particular 
sign. M. A. Nacarri, in the Atti della R. 
Accademia delle Scienze di Torino, vol. 
xxv, states, with reference to some further 
experiments of his, that the influence of the 
electric spark on the rate of discharge of an 
electrified body is much diminished by the 
presence of vapor of water, alcohol, essence 
of turpentine, ether and petroleum. He 
further calls attention to the fact that the 
presence of a piece of phosphorous near an 
electrified metal ball causes it to rapidly 
discharge. This phenomenon is, he says, 
apparently closely connected with phosphor. 
escence, since it only takes place if the 
phosphorous emits a glow reaching to the 
electrified body. The phenomenon ceases in 
the presence of bodies like essence of tur- 
pentine, which cause phosphorescence to 
disappear. 


is talking electric 











178 


The Electrical Transmission and Con- 
version of Energy for Mining 
Operations. 


A PAPER READ BY H. WARD LEONARD BE- 
FORE THE ASSOCIATION OF MINING 
ENGINEERS OF THE PROVINCE OF 
QUEBEC, APRIL 29, 1891. 


The transmission and conversion of 
energy is above all others the question of 
importance in every kind of engineering 
work, and in mining engineering this is 
most conspicuously true. 

Until quite recently all practical methods 
of transmitting and converting energy in- 
volved the actual transfer of sensible matter 
over the distance in question. 

It is, therefore, not surprising that all 
engineers, and particularly mining engineers, 
are watching with the keenest interest the 
development of methods for transmitting 
and converting energy by means of electri- 
city. 

In the transmission and conversion of 
energy by water, steam, cables, compressed 
air, and so forth, we know to our sorrow the 
limited distance, the low efficiency or the 
tremendous first cost which has hampered 
our engineering work at every turn. 

With the utilization of electricity for the 
transmission and conversion of energy, we 
absolutely reverse these conditions, and are 
enabled to operate at practically unlimited 
distances, with extremely high efficiency and 
very low first cost. 

Until the incandescent lamp was invented 
and introduced, all distribution of electrical 
energy was by what is known as the series 
system, which did not lend itself readily to 
the development and use of electric motors. 
With the Edison lamp came the system of 
distribution on the multiple are plan, and 
the commercial possibility and development 
of electric.motors dates from that time. The 
stationary electric motor, supplied from the 
lighting circuit, was naturally the first, on 
account of the number and simplicity of its 
applications. Then the motor was applied 
to propelling street cars, and the modern 
electric street railway system was rapidly 
evolved. The electrical engineer, in his 
search for ‘‘new worlds to conquer,” next 
turned his attention to the mining field. 

Perhaps the greatest stumbling block was 
the percussion drill. Until recently this 
was not overcome. Since the drill is the 
most universal of all mining appliances 
operated by power other than hand power, 
it was not possible to make rapid progress 
until this deficiency was corrected. The 
Edison General Electric Company has put 
upon the market incommercial form, during 
the past 30 days, three types of electric drills 
which will enable the mining engineer to 
accomplish all that he has been able to ac- 
complish heretofore by other drills, and not 
only this but to accomplish far more than 
was heretofore possible and under condi- 
tions heretofore prohibitory. 

First in importance comes the electric per- 
cussion drill; the invention of H. N. Marvin, 
of Syracuse. 

Following is a brief description of the 
principal features of the drill, which will be 
fully understood upon reference to the ac- 
companying engraving: 

Fastened upon a suitable tripod or column 
is a piece of boiler tube seven inches in diam- 
eter and about 214 feet long. Inthe forward 
half of this casing are placed two cylindrical 
coils of wire in the form of solenoids, each 
about 8!¢ inches long, having an outside 
diameter of about 634 inches, so as to make 
a loose fit with the casing, and an inside 
diameter of about 21g inches. These two 
solenoids are placed so as to be against each 
other end to end in the casing. The bit 
plunger plays freely through the center of 
these solenoids and is supported by two 
bearings placed just beyond the outside ends 
of the two solenoids, respectively. The back 
portion of the casing contains a spiral spring 
of the form frequently used for car springs. 
The plunger is composed of a central portion 
made of wrought iron about 14 inches long, 
and both the forward and back portion of 
the plunger, which are made of aluminum 
bronze, are rigidly fastened to this iron por- 
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tion. The forward portion is about 13 inches 
long, and carries the bit socket. The back 
portion is spirally milled for a length of 
about nine inches, so that the cross-section 
of this portion is hexagonal. At the extreme 
back end is a steel buffer which strikes 
against the cushioning spring. The spirally 
milled portion of the plunger is similar to 
that used in other percussion drills, and 
causes the drill to revolve upon its axis } of 
a complete turn with each stroke. The ends 
of the coils of wire are brought to contact 
pieces at the top of the adjacent ends of the 
two solenoids, where there is a socket for re- 
ceiving the terminals of the cable, and thus 
making electrical connection with the drill. 
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Fria. 1.—DIAGRAM OF CONNECTIONS OF 
Marvin ELEctrIC PERCUSSION TOOLS. 





There are three conductors leading from the 
generator to the drill, one of which is con- 
nected to one terminal of each of the sole- 
noids, and the other two conductors are con- 
nected to the two remaining terminals of the 
solenoids, respectively. The generator is of 
the simplest kind, the coils on the armature 
having their terminals connected to two in- 
sulated collars on the shaft. 

One collar is a continuous metallic ring, 
and upon this one rests a brush which is 
connected with the conductor, which is 
common to both solenoids. The other 
collar is metallic for half of the circle, and 
the remaining half is insulated from the 
armature wires. Upon this half ring rest 
two brushes diametrically opposite each 
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other, and each brush is connected to one of 
the two remaining conductors leading to the 
solenoids in the drill. 

If we now revolve the armature of our 
generator in a separately excited magnetic 
field an electric current will flow, let us say, 
from the armature to the half ring, then 
through one of the two brushes which 
happens at the instant to be in contact with 
the half ring, along the corresponding con- 
ductor to one terminal of one solenoid, let 
us suppose the rear one. Then through the 
rear solenoid itself and back along the 
mutual wire to the continuous ring and then 
to the armature again. This current in 
passing through the rear solenoid makes a 
powerful magnet of it, and this tends to pull 
the plunger back into a position such that 
the center of its iron portion shall be in the 
center of the rear solenoid, When the 
armature moves forward a half revolution 
the polarity of its wires is reversed, and the 
other brush with its conductor is now in 
contact with the half circle. Consequently, 





the current in the mutual wire will be in the 
reverse direction from that of the former 
wave, the rear solenoid and its conductor, 
formerly active, are now out of circuit, and 
the circuit is made through the other con- 
ductor and its corresponding solenoid, that 
is, the forward solenoid. The magnetic 
action of this solenoid now tends to make 
the plunger move forward so that the center 
of the iron portion shal] be in the center of 
the forward solenoid. Thus we get a recip- 
rocating action of the plunger and every 
revolution of the armature of the generatcr 
will cause a complete stroke of the drill. 
By varying the speed of revolution of the 
generator we can make the drill strike any 
number of blows per minute we choose. In 
usual practice 600 blows per minute is found 
to give excellent results. The spiral spring, 
it will be observed, stores up the energy of 
the back stroke and returns it to the forward 
stroke, assisting the magnetic impulse and 
greatly increasing the strength of the blow. 

The Marvin drill possesses every one of 
the good qualities Andre, one of the best 
authorities on power drills, specifies, and in 
a most marked degrze. For example: 1. 
It is simple in construction and strong in 
every part. 2. It hasa minimum of moving 
parts, that is, one. 3. It is very light in 
weight for its strength, this being possible 
because of the perfect cushioning at both 
ends of the stroke. 4. It takes up very lit- 
tle space. 5. The striking part is of rela- 
tively great weight, and it strikes directly. 
6. The length of the stroke is variable at 
will. 7. The drill cannot damage itself by 
its own blows. 8. The rotary motion is 
automatic. 9. It has very few parts. 10. 
It can be entirely taken apart and put to- 
gether again inside of 10 minutes. 11. 
There are no joints to be fitted or packed. 
12. It is not affected by heat or cold. 13. 
It can be operated at great distances from 
the source of power. 14. It has a much 
higher efficiency than other drills. 15. It is 
independent of the action of any valve. 16. 
The rate of striking is independent of the 
kind of material it strikes. 17. It will 
operate in the open air without striking any- 
thing, and hence can be made to strike an 
extremely light blow at its full rate, which 
is very important in starting holes, etc. 18. 
It can be rapidly moved from one position 
to another at a great distance, since the 
energy is transmitted through flexible cables. 
19. No loss is suffered due to elbows, bands, 
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valves, ete., in the conductors. 20. The 
conductors can be carried on very light sup- 
ports, both because of their light weight and 
because the transmission of energy through 
them does not tend to distort their position. 

The importance of the above character- 
istics will be apparent to any one who is 
familiar with the operation of the steam and 
air drills. It is interesting to note that in 
driving the Hoosac Tunnel the average life 
of the power drills, before sending them to 
the shop, was 50 hours. Even to-day, after 
a development of 25 years, we find that it is 
common practice to have in the shop one- 
half the total number of drills employed. 

In pushing engineering work it is fre- 
quently of paramount importance that the 
work be done quickly. Therefore, any 
means of greatly increasing the rate of drill- 
ingis extremely valuable. To increase the 
rate of drilling we must eitber increase the 
strength of each blow, or else we must in- 
crease the number of blows per minute. A 
limit to the rate of striking is soon reached, 
when a valve of considerable weight must 
be moved from rest by the concussion of the 
previous blow, and when a materia] sub- 
stance, such as air or steam, must then fill 
the space back of the piston and raise the 
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pressure to the working pressure. Also the 
strains and shocks caused by the valve and 
the air or steam soon become troublesome ag 
we increase the rate of striking. With the 
electric drill the speed of rotation of a pcr. 
fectly balanced cylindrical armature of sma) 
diameter has no such limitations, aid there 
is apparently no limit to the rate of striking 
except the magnetizing and de-magnetizing 
of iron, which is already done in daily com. 
mercial practice at the rate of 10,L0U times 
per minute with the highest efficiency. 

With 800 blows per minute we have 
already drilled at the rate of four inches per 
minute a hole 114 inches in diameter in the 
hardest Quincy granite, and that with an 
expenditure of energy not exceeding three 
horse-power. 1 firmly believe that in a 
comparatively short time we will be furnish- 
ing percussion drills whose rate of striking 
will be several times as much as that we 
now employ, and that, with no more and no 
heavier drills than are new used, the rate of 
driving a heading will be increased many 
times. The importance of rapid driving of 
work is practicaily illustrated by the fact 
that in driving the Sutro Tunnel, Mr. Sutro 
offered the men at work, in addition to their 
regular wages, the following bonus: For 
every foot per month over 300 and under 
400, $5.00; for every foot per month over 
400 and under 500, $10.00; for every foot 
per month over 500, $20.00. 

A bulletin from the census department, 
under date of March of this year, shows that 
in granite quarrying the cost of labor is 
84 per cent. of the total cost of production, 
and in Massachusetts, where the out-put is 
much greater than in any other State, and 
where the longest experience and most ap- 
proved methods are met with, the labor is 
8215 per cent. of the total cost. It will be 
evident that any labor saving device in such 
a field will be extremely valuable. 

Another drill of great value to the mining 
engineer is the diamond drill. The drill 
weighs, complete, 239 pounds. Theaverage 
power consumed is about 1°; Lorse-power, 
and with this expenditure of power the 
drill will bore a hole of 1!4 inches diameter 
in hard rock at the rate of two inches per 
minute, taking outa core of three-fourths 
of aninch. The drill rod is rotated at the 
rate of 400 revolutions per minute without 
any load, and when drilling at full load the 
speed is practically the same. The drill rod 
is geared by a single set of gears to an elec- 
tric motor, which revoives at 1,600 revolu- 
tions under conditions of full load. The 
motor has four poles, and the keeper joining 
the poles is in the shape of a surrounding 
cylindrical shell, which thoroughly protects 
all the parts of the motor and other parts of 
the machine. Upon the drill rod is placed a 
rotary pump which supplies the drill with 
the necessary water. 

Up to the present time diamond drills are 
operated by reciprocating engines, and the 
engine is fastened upon the same frame asthe 
drill rod to which it is geared by suitable 
gearing. The engine usually has two cylin- 
ders of the oscillating type to reduce the 
vibration as much as possible and eliminate 
the dead points. With these small engines 
it is practically impossible to automatically 
get the close regulation of speed which is 
desirable, and hence the speed is governed 
entirely by hand throttling and the engines 
cannot be run at very high speed because of 
the vibration they would produce and be- 
cause of the rapid depreciation of such en- 
gines at high speed. It, therefore, becomes 
necessary to gear to the drill rod by gearing, 
which is oftentimes objectionably larger and 
would become even more so if a higher 
speed upon the drill rod were attempted, as 
is desirable. The space occupied by the 
drilling machine is quite large, as the engine, 
gears, etc., occupy much space. This isa 
great objection in cases of operation in tun- 
nels, shafts, etc. 

With the electric drill the motion is free 
from any jar, as there are no reciprocating 
parts, and the speed can be made absolutely 
constant under any condition of load up to 
the full load. The speed of the drill can 
be made anything desired up to several 
thousand revolutions per minute, if desired, 
and under any conditions of speed above 
1,600 per miuute there would be no gears 
whatever. The weight of the electric 
diamond drill is, for the same power, much 
less than that of the steam diamond drill, 
and the space occupied is in a direct line 
with the hole and is extremely small in 
amount. The drill can be operated from 
any existing electric light circuit, and the 
current for it can be supplied at two 
miles distance from the source of power by 
wires of size No. 10 B. W.G., having a 
diameter of about one-eighth of an inch. 
The drill can be carried whenever a man can 
carry 30 pounds, which is the weight of the 
heaviest single piece, and hence can be set 
up and operated in the most inaccessible 
places. It will be evident that for prospect- 
ing work, when a Certain territory is to be 
explored, this drill is particularly adapted. 
Starting from a convenient and economical 
source of power, we can, if desirable, lay 
our wires along the surface of the ground, 
and in a very few hours can be operating our 
drill miles off. We can then reel up our 
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wire and lay it again in an exactly opposite 
direction, and again be in operation at, per- 
haps, five or ten miles off in the course of a 
few hours more. In laying the wire, a 
couple of horses yoked abreast and carrying 
a ree] is all that is necessary. For operating 
at a distance of one mile in any direction, 
the diameter of the wire necessary is but 
one-tenth of an inch, and the total weight of 
the wire only 340 pcunds. The facility 
with which prospecting and also drilling in 
permanent works, such as mines, can be 
done with this drill, will no doubt lead to 
its rapid and general use. 

There is every reason to expect that with 
the electric diamond drill, the speed of the 
rotation of the drill can be very greatly in- 
creased, with consequent increase in the rate 
of drilling which is of the greatest impor- 
tance. 

The Edison General Electric Company 
have athird kindof drill which is a rotary 
high speed drill, having a solid steel bit, and 
this drill is used for drilling coal and simi- 
lar comparatively soft materials, and also 
for drilling metals where it will have an ex- 
tensive use in the construction of steel ships 
and bridges and similar works, where the 
drill has to be taken to the work rather than 
the reverse. 

With the three drills which I have de- 
scribed, the Edison Company is now able to 
do any class of drilling desired, and these 
drills are likely toplay an important part in 
the future of mining engineering. 

The electric mine locomotive, and the 
hoists, pumps, ventilating fans, crushers, 
stamps, and so forth, operated by electricity 
are instances of the application of electricity 
to mining which have already proved them- 
selves entirely successful. The under-cutting 
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suppose a case and give you an estimate of 
the first cost and operating expenses of such 
a plant. Let us suppose that we have a 
mine where we have to operate the following 
devices: 360 incandescent lamps of 16 candle- 
power each; ten arc lights, one hoist requiring 
30 horse-power; one pump requiring 20 horse- 
power ; six percussion drills for drilling 114 
inch holes at the rate of three inches per 
minute; two rotary diamond drills, 114 hole, 
34 core, atthe rate of two inches per minute; 
one mine locomotive, 10 horse-power ; mil]- 
ing machinery requiring 30 borse-power, 
heating requiring 10 horse-power. 

The total power required for the above 
will be 180 horse-power delivered by the 
main motors. Suppose that at a distance of 
three miles there is a good water power 
which can be developed and equipped with 
water wheels to produce 300 borse-power by 
an expenditure of $15,000. In considering 
transmission of the power by electricity we 
must first determine what loss we shall sus- 
tain in transmission, and then we must 
determine what electrical pressure we will 
operate with. 

In designing such a plant there are certain 
fixed laws governing the conditions of highest 
economy and minimum first cost ; and some 
years ago I investigated these questions and 
deduced formule expressing these laws. 
These formule are given in tabular form 
(see table below). I have also expressed the 
laws governing the conditions of minimum 
initial cost graphically. 

It may be interesting to note here in pass- 
ing a fact which you will observe by exam- 
ining the formule given, namely: If we 
pay proper attention to the laws governing 
the highest efficiency and the least first cost, 
the cost of the conductors for the plant will 








volts and 300 amperes for operating the 
incandescent lamps, the arc lamps, the loco- 
motive, the hoist, the pump, the diamond 
drills and the heating. The main motors 
will also supply the milling machinery with 
the necessary 30 horse-power. 

By the formule we find that to transmit 
180 horse-power three miles with 25 per cent. 
loss and an initial pressure of 1.200 volts 
there will be required a wire having a cir- 
cular millage of 190,000 circular mills; 
this is having a diameter of 4% of an 
inch or a little less than half an inch. 
We find that by the other formula that the 
copper will weigh 20,000 pounds, and will 
cost $4,000, which results check each other 
and prove the accuracy of the calculations. 
We are now able to make an estimate for the 
total plant, as follows: 

Estimate of cost of plant for transmitting 
180 horse-power a distance of three miles 
witb a loss of 25 per cent. in conductors, the 
plant to comprise the apparatus as specified: 
Developing origipval water power and 

installing water wheels of 300 

eee ae ree -+ $15,000 
Two generators 100 K. W. each 

(1,200 volts, 83 = each) at 

$36 per K. W.. 
Two motors 75 K. W. each (900 


7,200 


volts,83 amperes), at $36 perK.W. 5,400 
Copper, 32,000 feet, 4,000 B.W. G. 4,000 
One 6 drill generator.............. 2,000 
One generator of 250 volts, 300 am- 

peres, 75 K. W. at $36.......... 2,700 
Six electric percussion drills. ... 3,300 
Two electric diamond drills. . > 1,100 
360 incandescent — and ‘appli- 

ee ae Eee . 360 
Ten arc lamps...... pans seeeeuaue 220 
re 2,255 














179 


The Tangent Galvanometer as a 
Voltmeter. 
To THe Epitor oF ELectricaL Review : 


A voltmeter reading low voltages with 
sufficient accuracy for battery work is not 
only expensive, but is something which few 
electricians possess. Very frequently occa- 
sions arise when it is desirable to read low 
voltages rapidly and with ease. I have 
especially felt this want in pursuing some 
investigations in regard to certain types of 
batteries we are now studying. The ordi- 
nary needle tangent galvanometer is suffi- 
ciently accurate for such work, and the one 
we employ is the Cl type, made by the Troy 
Electric Company, a very portable and con- 
venient as well as accurate instrument. 
Though I have devised the following method 
for its use as a voltmeter, I feel confident 
that it is given in some work on the subject, 
though I cannot recall having met with it, 
and should be glad to have some reader of 
the Review indicate where it may be found. 

The method consists in making the tangent 
of the angle of deflection or some multiple 
of it give the E. M. F. directly between two 
points. 

The resistance of the galvanometer in 
question is 6.6 ohms, and its constant .00874. 
The current passing through the instrument 
which is in all cases placed in series, is 
found by the equation C—k tangent A, A 
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of coal by electricity is an important field depend solely upon the initial E.M. F. and One 20 K. W. pump............ . 1,595 being the angle of deflection. Then, by 
in which the Edison Company has made the distance. Thus, under practical condi- One 10 K. W. locomotive ......... 1,815 QOhm’s Law, E=CR, by substitution this 
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of energy at great distances is destined to 
come up in nearly every mining problem in 
the future. Mines are usually in a moun- 
tainous country, and it is seldom that a 
water power cannot be found within a few 
miles of a mine, The mining engineer in the 
immediate future will develop this water 
power, convert its energy into electricenergy, 
in which shape he will transmit it to the 
distant mine, when it will be again converted 
into the various forms of energy which he 
may have occasion to require. Among the 
applications will be the following: 1. The 
lighting of the mines and the buildings and 
grounds by are and incandescent lamps. 

The operation of any machinery in the 
mill, such as crushers, stamps, and so forth. 

The operation of thedrills. 4. The oper- 
ation of the hoists. 5. The operation of the 
pumps. The operation of an electric 
tramway in the mine. 7. The operation of 
ventilating fans. 8. The heating of the 
buildings when fuel is scarce. The re- 
fining of copper and recovery of gold and 
silver in certain cases. 10. The concentra- 
tion of magnetic ores in certain cases, such 
as iron, nickel, and so forth. 


In order to give you a commercial idea of 
a plant such as is likely to be used in mining 
operations in the immediate future, I will 


the formule given herewith, you will find 
of great assistance to you in considering 
questions of electrical transmission. 

You will also notice that the formule 
show that, for any given percentage of loss, 
the electrical pressure to be employed will 
vary directly with the distance. Thus, for 
20 per cent. loss, the cost of copper being 
$11.20 per horse-power delivered at motor 
brushes, the E. M. F. necessary for trans- 
mission of 13,000 feet will be 1,500 volts, at 
32,000 feet we should use 3,000 Volts, and at 
8,000 feet 750 volts. 

In order to secure the 160 horse-power 
necessary at our various devices in and 
about the mine, we must deliver 200 horse- 
power to our main motor in the form of 
electric energy in the conductor at the 
brushes of the motor. With 25 per cent. loss 
in conductors this will mean 266 horse-power 
at the generator brushes or 300 horse-power 
delivered by the water wheels. 

For the sake of reliability and economy 
we will use two generators instead of one, 
each being of 133 borse-power. At the mine 
there will be two main motors of 90 horse- 
power each, wound for 900 volts and 83 
amperes, producing a total of 180 horse- 
power, which will drive the drill generator 
of 17 horse-power and a generator of 250 


The operating expenses of such a plant 
will be those mainly due to the wages of 
two men, one at the water power and one at 
the mine. A fair allowance for deprecia- 
tion and repairs will be five per cent. per 
annum of the first cost. 

The operating expenses will, therefore, be 
about as follows: 
One first operator.......... $900 per year. 
One second operator. — = 
Depreciation and repairs, five 

per cent. on $53,000... ... 2,650 
Sundry incidental expenses 250 

$4,400 

The production of the same power by 
steam, when coal is $2.00 per ton and labor 
such that an engineer’s wages are $2.00 per 
day, would be not less than double this 
amount ; and in many instances where water 
and fuel suitable for the generation of steam 
are difficult to obtain, such a plant would 
represent a saving of its entire first cost every 
year. 


~>_>-—__—- 

The Stanley Electric Manufacturing 
Company, of Pittsfield, Mass., has voted to 
increase its capital stock from $25,000 to 
$50,000. 


whose E. M. F. is desired, as the terminals 
of a battery, must be 114.4 ohms. Since the 
resistance of the galvanometer is 6.6 ohms, 
we place a resistance box in circuit and take 
out 107.8 ohms in the box, and then note the 
deflection and find its tangent and that value 
will be the E. M. F. required. This prin- 
ciple may be modified so as to apply toa 
wide range of voltages. For measuring arc 
lamps we make R—50, and then construct a 
table giving the products of the tangents 
multiplied by 50 for all the degrees of deflec- 
tion likely to occur, and find it of great 
service, especially in station work. 

It is obvious that a set of resistance coils 
can readily be made corresponding to the 
resistances required for an instrument for 
the various values of < and its multiples, and 
this would make a very portable set for 
measuring in general. 

Very respectfully, 
W. M. STINE. 

Athens, O., May 14, ’91. 
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The Hartman Electric Company 
have removed their office from No. 7 First 
avenue west, to Room 2, Exchange building, 
Duluth, Minn. 


Milliken Bros., New York, have re- 
ceived from the Plainfield, N. J., Street 
Railway Company an order for 275 iron 
street railway poles. 


The Interior Conduit & Insu- 
lation Company, Edison Building, New 
York, has issued a circular exploiting the 
merits of its twin conductor, recently illus- 
trated and described in the Review. 


The National Conduit Manu- 
facturing Company, New York, have 
just closed a large contract for their conduit 
with the New England Telegraph & Tele- 
phone Company, Boston. It is understood 
that the order is for about 300,000 feet. 


The Field Engineering Com- 
pany, Central Building, New York, have 
sent out a valuable folder giving data on 
electric railway work. Approximate fig- 
ures for roads of various sizes are given, so 
that companies intending to build may ob- 
tain a general idea of prices. 


Woodhouse & Rawson United, 
Limited, 88 Queen Victoria street, Lon- 
don, E. C., write as follows ‘‘It may in- 
terest you to know that at our head office 
we usually receive about 200 letters per day, 
and with the correspondence received by 
our branch offices and factories taken into 
consideration, it would represent altogether 
about 400 letters per day.” 


The Central Electric Company, 
Chicago, have come to the front with a new 
portable photometer, which seems to be espe- 
cially appropriate now, when so much is 
being said about the efficiency of incandes- 
cent lamps. This machine will enable any 
station superintendent to measure the can- 
dle-power of his lamps, and thus accurately 
determine exactly how much each lamp 
consumes. The instrument is being offered 
ata very moderate price, and promises to 
become popular at once. 


The Fort Wayne Electric Com- 
pany, through its New York office, in 
charge of Mr. H. C. Adams, has made the 


following recent sales: 1,300 alternating in-., 


candescent lights to the Asbury Park Elec- 
tric Light and Power Company, Asbury 
Park, N. J.; 1,800 alternating incandescent 
lights to the Richmond Light, Heat and 
Power Company, St. George, Staten Island, 
N. Y.; 650 alternating incandescent lights 
to the Alumbrado Electrico de Barranquilla, 
United States of Colombia, South America. 


Chas. A. Schieren & Company, 
45 to 51 Ferry street, New York, manufact- 
urers of the well known “ Eiectric” leather 
belting, recently gave the Electric Light 
Company, of Owensboro, Ky., the privilege 
of perforating a belt which gave them con- 
siderable trouble, and they write under date 
of May 8, as follows: ‘‘ We have perfor- 
ated the belt and are more than pleased 
with it. We used to have to run it so tight 
it was very near impossible to keep the jour- 
nals cool; it now runs very slack and with- 
out waving or flopping. When we want 
more belts, shall certainly use your perfor- 
ated.” 


yee undersigned would be glad to correspond 

with any reliable electrical firm who desire 
to have their goods capably represented in New 
York City and vicinity. Small salary and com- 
mission entertained. Al reference furnished. 


gE. Ges 
CARE ELECTRICAL REVIEW, 


Address, MI. 


NEWSYORK CITY. 









“A BIG HIT!” 


ryAN ADJUSTABLE HAMMER, 


WE CLAIM 
this is the Best, Cheapest, 
Loudest Ringing and Hand- 
somest Electric Bell in the 
United States. 


ey —_—___ 
| kJ WRITE FOR PRICES. 
(Patent Applied For.) So 
HAY HORN MFG. CO., 
63 South Canal Street, 
New CATALOGUE REapy. CHICAGO. 


Eastern Agt., Jas. H. Mason, 120 Park Ave., B’klys, N. Y. 


TNE LAW 
Double Cylinder Battery. 


e 


Surface o° 
negative ele- 
mentandquan- 
tity of solution 
double that 
found in any 
other open cir- 
cuit cell. 

Weigh care-. 
fully these ad- 
vantages. 






















Its sale has steadily increased for ten years. 


LAW TELEPHONE C0., 


Sole Makers, 


87 JOHN STREET, NEW YORE. 
MACHINERY IN STOCK. 





Engine Lathes, 10 in. x 4 ft.; 1lin. x 5 ft.; 12in. x 
6 ft.; 14 in. x 6 ft.; 16 in. x6 ft.; 18in. x 8 ft.; 20 in. x 
8 ft., with tapes attachment; 22 in. x 12 ft. and 14 ft.; 
24 in. and 26 in. x 16ft.; 30 in. x 10 ft. and 18 ft.; 
36 in. and 38in. x 20 ft.; 42 in. x 12 ft.; 56in. x 18 ft.; 
72 in. x 20 ft.; 108in. x 22ft. Fox Lathes; 13in. x 
5 ft.; 14in. x 5 ft.; 15in. x 6 ft.; 18in.x6ft. Turret 
Lathes ; 12in. x 5ft.; 14in. x 5 ft.; 15 in. and 16 in. 
x 6ft.; 18in. x 6ft.; 36in. x 8 ft. 

Planers, 16 in. x 16in. x 3 ft.; 20 in. x20 in. x 4 ft.; 
24 in. x Min. x 6ft.; 30in. x 30in. x 6ft.: 36in. x 
36 in. x 10 ft.; 42 in. x 42 in. x 12 ft.; 72 in. x 60in. x 
15 ft.; 72 in. x 60 in. x 20 ft. 

Friction Shapers, 15 in., 16 in., 20in., 22 in., 32 in. 

Crank Shapers, 6 in., 8 in., 10 in., 12 in., 15 in., 16 
in., 20 in., 24 in., 28 in. 

Screw Machines, Nos. 1, 2, 3,4, with or without 
Wire Feed. 

Screw Machines, Nos. 5, 6, 7, 8, Power Feed. 

Presses, Nos. 51, 52, 53, Ferracute, Nos. 1, 2, 3, 
Stiles & Parker. 

20 Lincoln Pattern Millers, No. 2. 

Hand Millers, Nos. 1 and 2. 3 Cam Cutters. 

Bolt Cutters, 14 in. to 1 in., % in. to 2 in. 

2 Profiling Machines. 1 36 in. and 48 in. Gear 
Cutter. 

1 New Horizontal Boring Machine. 
Machine Tool Co. 

Send for May List of New and Second-Hand 
Machinery. 


PRENTISS TOOL & SUPPLY CO., P. 0. Box 3362 
115 Liberty Street, New York. 


Burnley Dry Battery 


PATENTED JAN., !890. 


STRONCER 
than any Open 
Circuit Battery 
on the Market. 
BETTER than 
any other Dry 
Battery yet pro- 
duced. 

Most compact 

fin size and 
cheapest. 90 
cents per cell. 
Discounttothe 
Trade and in 
quantities. 


J. H. BUNNELL & C0., 


Sole Manufacturers and General Agents, 


76 CORTLANDT ST., N.Y. 


Newark 














MANUFACTURED BY 


Charles A. Schieren & Co,, 


45, 47, 49, 51 FERRY ST., 
Cor. CLIFF ST. 








BRANCHES: === 
BOSTON, 119 HIGH STREET. 
PHILADELPHIA, 226 NORTH 3d STREET. 
CHICAGO, 46 SOUTH CANAL STREET. 


PROPOSALS FOR MISCELLANEOUS 
ARTICLES. 


OFFICE OF LIGHT-HovusE ENGINEER, THIRD Dist. } 
TOMPKINSVILLE, N. Y., May 14, 1891. { 

Sealed proposals will be received at this office 
until 12 o'clock M., Thursday, the 28th day of May, 
1891, for furnishing Miscellaneous Articles for the 
Light-House Establishment. The articles needed 
consist of twenty-one numbered lots, embracing, 
respectively, Charcoal and Cumberland Coa : 
Bul ding Material ; Engineers’ Supplies ; Hardware, 
Tools, etc.; Iron and Steel; lting ; Graphite 
Paints, etc.; Lumber; Boiler Covering; Plate Glass; 
jalvanized and Russia Sheet Iron, Tin, Solder, Sheet 
Zinc, and Iron Wire; Sheet Brass and Copper; Com- 
position, Brass, and Nickel Castings; Bells; Acids; 
lron Castings; Sheet-Iron Smoke-Stacks for Boilers: 
Electrical Supplies ; Electroplating Supplies; Shooks 
for Oil Supply Boxes; and Miscellaneous Articles; 
all of which are enumerated in the specifications 
attached to the form of bid, which may be obtained 
on application to this office. Samples may be seen 
or information obtained at this office concernin; 
any article not sufficiently described in the specifi- 
cations. Bids will be received for one or more num- 
bered lots complete. Envelopes containing pro- 
osals should be indorsed “ Proposals for Miscel. 
aneous Articles.’ The right is reserved to reject 
any or all bids, to strike out any item or items in 
the specifications, and to waive any defects. Bid- 
ders are invited to be present at the opening of 
proposals. D. P. Heap, 

Major of Engineers, U.S. A., 
Engineer Third Light-House District. 


IF. you have anything pertaining to electric 
machinery you want to sell, send us the de- 
scription. 


IF YOU want anything pertaining to electric 
machinery, send us your inquiries. 


FRANK RIDLON & CO., 


Dealers in New and Second-Hand 


Electric Light & Power Machinery, 


196 SUMMER STREET, BOSTON. 
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REMINGTON 
Standard Typewriter, 


ae) 





Presents the practical results achieved by 
the best inventive and mechanical skill, 
aided by capital and the experience 
gained during the FIFTEEN 
YEARS in which it has 
been the 


STANDARD WRITING-MACHINE OF 
THE WORLD! 


J Send for Iilustrated Catalogue. 


Wyckoff, Seamans & Benedict, 


297 RROADWAY. N. Y. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENTS OF THE UNITED STATES WERE 
ISSUED ON May 5, 1891. 








451,933 Coupling for electric wires; Andrew M. 
Hunt, Newark, N. J. 

451,941 Conduit for electric wires; Thomas T. La 
Point, James H. Flanagan and Charles A. Thomp- 
son, New Haven, Conn. 

451,950 Electric insulator; 
Melrose, Mass. 

451,951 Printing telegraph; Edwin Pope, Quebec, 
Canada. 

451,960 Machine for covering electrical conduct- 
ors with lead; Lewis W. Tracy, New York, assignor 
of one-half to James E. Granniss, same place. 

451,980 Electrically propelled car. 451,981 Mount- 
ing for electric car motors. 452,005 Driving 
mechanism for electric motor cars. 452,085 Mo- 
tor car for electric railways. 452.036 Machinery 
ed ge gn electric cars; Sidney H. Short, Cleve- 
land, O., assignor to the Short Electric Railway Co., 
same place. 

451,996 Drop for electric lamps. 451,997 Fusi- 
ble cut-out for electric connections; Willard E. 
Dow, Braiutree, Mass. 

451,999 Electric railway signal; Willie Cowles 
Walter, Richmond, Va., Sophia Lee Walter, execu- 
trix of said Willie Cowles Walter, deceased. 

452,003 Electro-magnet; Charles E. Lipe, Syra- 
cuse, N. ¥. 

452,017 Electric wire suspender; Charles A. Lieb, 
New York, N. Y. 

452,026 Electrical sapeine device; Charles J. 
Kintner, New York, N. Y., assignor to the Electric 
Secret Service Co., same place. 

452,042 Electric riveting apparatus: Elias E. 
Ries, Baltimore, Md., assignor to Ries & Henderson, 
same place. 

452, Apparatus for heating by electricity; 
Chas. Zipernowsky, Buda-Pesth, Austria-Hungary, 

452,099 Electric railway; Mark W. Dewey, Syra- 
cuse, N. Y., assignor to the Dewey Corporation, 
same place. 

452,151 Self-controlled motor switch; George H. 
Whittingham, Baltimore, Md., assignor to the Auto- 
matic Switch Co., same place. 

452,152 Thermal cut-out; George H. Whitting- 
ham, Baltimore, Md. 

452,160 Electric railway; Francis O. Blackwell. 
New York, N. Y., assignor to the Thomson-Houston 
Electric Co. of Connecticut. 

452,165 Visual indicator for fire alarm and other 

urposes; Moses G. Crane and Frederick W. Cole, 

ewton, Mass. 

452,173 Combined coupling and cut-out; Joseph 

. F. Andrews, Westminster, England. 

452,176 Electric car motor; John Christiansen, 
Quincy, Mass. 

452,211 Crane for electric lamps; Emilio Carda- 
relli, Sumter, S. 

452,214 Electric motor; Daniel J. Chisholm, New 
York, N. Y. 

452,250 Electric belt; Charles D. Williams, Silver 
Lake, Kan. 

452,255 Tubular pole for electrical railroads; 
Thomas J. Bray, Warren, O., assignor of one-half 
to the Paige Tube Company, same place. 

452,276 Electric meter; Herbert W. Miller, Lon- 
don, England. 

452,288 Holder for portable electric lamps; Wm. 
W. Savage, Toronto, Canada, assignor of one-half 
to Frederic Nichols, same place. 

452,296 Electric reciprocating engine; Charles J. 
Van Depoele, Lynn. Mass. 

452,303 Primary battery; Wa'ter Hanson, Lon- 
don. England, assignor of one-half to Frank Al- 
drich, Washington, D. C. 

452,305 Incandescent electric lamp; William M. 
B. Keen and William F. Haarmann, New York, N. 
Y., assignor of one-fourth to Egbert Le Fevre 
same place; and said Haarmann, assignor of all 
his remaining interest to said Keen. 

452,306 Incandescent lamp socket; William M. 
B. Keen, New York, N. Y., assignor of one-half to 
William Hodgkiss, same place. 

452,326 Electrical measuring Ed- 
ward Weston, Newark, N. J. , 

452.340 452,341 452.342 Electric cable; William 
A. Conner, Pittsburgh, Pa., assignor to the Stand- 
ard Underground Cable Co., same place. 


BURT & TOBEY WIRE COUPLING 


Samuel Oakman, 


instrument; 











NOW READY. 


For Prices and Samples, 
ADDRESS, 


R. |. Telephone & Electric Co., 


PROVIDENCE, R. I. 





THE ELECTRICAL ENGINEERING COMPANY, 


for Complete 


Incandescent 


Contractors 
Are, and 


Power Plants. 


Room 603, 
MONON BLOCK, 
320 DEARBORN ST., 

CHICAGO, 


Superintending Electrical 
Construction, and Advice on 
Electrical and 
Subjects a Specialty. 


Mechanical 


ILL. 
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“Magnetic Yane” Ammeters and Voltmeters. 





Plants, Marine Installations and Electric Railways. 
Contracts made with Manufacturing Companies for supplying 
Ammeters and Voltmeters for use with their plants. 


Ge Correspondence Solicited. 
Send for Descriptive Circular 235, and Catalogue I-66. 


’ QUEEN & CO., Makers, 


Special 


T* best and cheapest instruments for Central Stations, Isolated 


Philadelphia. 
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GEO. W. HUNT, Prest. and Treas. ALBERT E. RICH, Secy. and Gen. Manager. 


NUNT ENGINEERING GOMPANY, 


Imocorporated,) 


General Electrical Contractors 


— MANUFACTURERS AND DEALERS IN — 


ELECTRICAL SUPPLIES, 
238 WASHINGTON ST., BROOKLYN, N. Y. 


H. E. SWITCH. H. E. KEY SOCKET. 
200 and 400 Amperes. > 
SINGLE and DOUBLE POLE. Long Distance Telephone, No. 1581 Brooklyn. 


J. G. Britt Company, PHILADELPHIA. sini tiiichiaiitaines diassilidiall maa 
ELECTRIC 1.1 Gc Ho TE RFR. 


IT IS COMPLETE IN ITSELF. 


The Current of Electricity is Generated by Chemical Action. 
9 It Occupies a Space of but Six Square Inches. 
PRICE, - - - ss 
THE CONSTRUCTION IS SIMPLE IN THE EXTREME. 
A CHILD CAN OPERATE IT. 


Simply by Pressing the Center Rod, the Current of Electricity 
is generated, and the light is instantaneous. 


ECONOMY. 

The material to charge the Battery can be obtained at any 
drug store, and costs but ten cents, and will run 30 to 60 days. 
Five thousand lights can be obtained from one charge. With 
proper care this battery will last a lifetime. 

Any = can be replaced at a cost not exceeding ten cents. 
Aside from its use as a cigar lighter, this apparatus is now in 
great demand for domestic purposes, doing away with the use 
of matches and the dangerous results and disagreeable odors 
arising from same. 

We have taken especial care in the manufacture of these Elec- 
tric Lighting Batteries ; they are handsomely constructed in 
nickle plate and highly ornamental, and will take a prominent 
place among the bric-a-brac of Reception Rooms, Parlors, etc. 
This Battery can also be used for Medical and Call Bell purposes. 
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5 ? LIBERAL DISCOUNTS TO THE TRADE AND AGENTS. 
BUILDERS!OF TRAMWAY CARS OFA L KINCS; PATENTED TRUCKS FOR MOTOR | ,. ; teas 4 . 
We desire reliable representatives in ev Stat the U d invite corresponden: th bject. 
CARS, ELECTRIC, CABLE, ETC. INVENTORS AND BUILDERS OF THE PATENTED — ‘. - siinitiaed aatmataas Wei ae 
MAXIMUM TRACTION PIVOTAL TRUCKS. SP_CJAL ATTENTION CIVEN TO CARS OF BARR ELECTRIC MFG 60 See ree Sroadwar. nth tn me 
. *y ’ ” 


NEW DESICNS. PRICES AND INFORMATION FURNISHED PROMPTLY ON APPLICATION. 
WESTERN OFFICE, PHENIX BUILD'NG, CHICAGO. 


ARC LAMPS FOR INCANDESCENT CIRCUITS. 


THE UNIVERSAL ARC LAMPS, These lamps are intended for direct current circuits, giving a steady and noiseless light, and can be adjusted for circuits 
having a pressure from 100 to 125 volts, using from eight to nine amperes; when burning two in series, the resistance is coiled about the chimney at the top of each lamp, within 
which the carbon rod is suspended, thereby rendering any additional resistance unnecessary. 

Electric light stations and owners of isolated plants using low potential currents will do well to examine this lamp before purchasing elsewhere, as our claim for the lamp is 
that it is the best article in the market. 


THE UNIVERSAL THEATRICAL AR AMP, This lamp is manufactured for stage uses, taking the place of the calcium lights, and can be used 
wherever constant direct circuits exist ; it can be easily LARS! has all the effects of the calcium, and the cost of running same being very much cheaper than the old-fashioned 
method. Weare prepared to furnish complete outfits at shortest notice ; prices and references on application. 


FOR PRICES AND FURTHER INFORMATION, APPLY TO 


(THE UNIWERSAL ARG LAMP GO.,b 


Exeoutive Office: 16 AND 18 BROAD STREET. Salesrooms: 49 WEST 22d STREET. 
J. H. MoCLEMENT, President. NEW YORK. E. S. MENDELS, General Manager. 














OR TO - 
THE ELECTRICAL SUPPLY CO., Chicago, Ill. ST. LOUIS ELECTRICAL SUPPLY CO., St. Louls, Mo. SOUTHERN ELECTRICAL MFG. & 
SUPPLY CO., Limited. New Orleans, La. WALKER & KEPLER, Philadelphia, Pa. PETTINCELL-ANDREWS CO., Boston, Mass. 


tneting Xen! || ceoeet'| ROYCE & MAREAN, | 

One, two, three, and patented improve- 9 LIGHTING SYSTEM 

four spindle drills for ment indrillpresses DEALERS IN sees AP ta Sderot 

= R casemate ELECTR ICAL APPARATUS to Prevent Accidents from Bro- 
| | ] ken High Tension Wires. 











%S —E N T j V = | Telegraph and Telephone Supplies, THE CLARK ARC LAMP FOR INCANDESCENT 


CIRCUITS, SINGLE OR IN SERIES. 
No, 1408 Penna. Avenue, 7% and 15 Hours Continuous Burning. 
1,000 i q 
with single, ondlees Buy the letestand | Opp. Willard’s Hotel, WASHINGTON, D. 0. 


CLARK ELECTRIC CO., 192 Broadway, W. Y. 
belts. Large drivin best. Special ma- 
L chinery to order. 


pulleys, tighteneran 


Fariabto speeds pro | Rg [Catalogu of ine J. B. GRALLE & 60. 
Dwight Slate Machine Co. PATENTS wasigtn: D. 6. 


ILLUSTRATED HAND-BOOK FREE upon application. | 
HARTFORD, CONN. MENTION THIS PAPER. 


H. Tr. PAISTE, 


MANUFACTURER OF 


ELECTRICAL SPECIALTIES. hae PACKING, 
































HOSE,— p 


Switches! Sockets!  Cut-Outs ! NK MATTING, 





, + wae . . | 
Western Office and Store-room : Eastern Office and Factory : IS Pa nk RO = - 7 W-YORK. 
341 THE ROOKERY, 1201 MARKET sT, —/ PPOS| Tamer TOUSE.) 
| “ 
CHICAGO, ILL. | PHILADELPHIA, PA. | J. 0. CHEEVER, es, (Manaeers WM. T. BAIRD, Secretary. 
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SIMPLEX WIRES. 


FOR INSIDE WIRING AND FOR WET PLACES, 


SIMPLEX CAOUTCHOUC WIRES 


HAVE NO EQUAL. 

















TuFrts CoLLEGE, February 5th, 1891. 
Dr. A. F, Mason, GENERAL MANAGER 
Simplex Electrical Co., Boston. 

Dear Sir: I have to-day made another test on your Simplex Caoutchouc wire. 

One end of a piece of the No. 4 solid conductor was held in a vice, and the other end 
bent back and forth through an angle of 90° twenty times, when the copper broke in two. 
The insulation of the wire at the break was then tested with the galvanometer, but was too 
high (over 400,000 megobms) to be measured with the apparatus employed. The insula- 
tion was then tested with the spark coil, and broke down at the break in the copper with a 
13g-inch spark. 

On examination the Caoutchouc was found to be practically uninjured (only slightly | 
scratched), excepting where the spark had burned its way through. It is difficult to say 
what electro-motive force a 13-inch spark represents, but it is certainly several times 
10,000 volts. Very respectfully, 

(Signed) W. L. Hooper, 
Prof. Elec. Engineering. 


FOR LINE WIRE, 


SIMPLEX T ZR WIRE 


IS FACILE PRINCEPS. 








CONSOLIDATED LIGHT AND.POWER CO. 
Dover, N. H., January 21st, 1890. 
SrmmpPLex ELECTRICAL Co., 
A. F. Mason, GENERAL MANAGER, 
620 Atlantic Ave., Bostun, Mass. 

My Dear Sir: You ask me to state what [ think of the Simplex Wire. The best 
evidence that I can offer is that out of 500 miles which I have in circuit here, connected 
with this system, over 400 of it is Simplex, and wherever we require a high standard of 
insulation, we are using Simplex Wire. Yours very truly, 

H. W. Buregett, 
Treasurer, 





FOR RAILWAY FEEDER LINES, 


THE SIMPLEX IS THE BEST. 


WEST END STREET RAILWAY CO. 
Boston, Mass., 





March 13th, 1890, 
SrmpLex ELEctTr:cau Co., 
Boston, Mass. 

Gentlemen: In regard to your inquiry concerning my opinion of the Simplex Wires, 
I would say that during the last year we have used a great many miles of the larger sizes, 
prince a the 0000, and it has given excellent satisfaction. There has been no case, to 
my knowledge, of trouble arising from these wires. 

The general appearance and workmanship of the wire are first-class, and I consider it 
equal to any wire, and superior to most wires, for overhead work. 

Yours truly, 
F. 8S. PEARSON, 
Chief Eng’r Steam and Elec. Dept. 





| 








No. 0000, B. & S. G. 





GORRESPONDENGE SOLIGITED. 


SIMPLEX ELECTRICAL C0. 


620 ATLANTIC AVE., BOSTON, MASS., 


AND 


115 BROADWAY, NEW YORK. 


GEORGE CUTTER, Western Agent, 
THE ROOKERY, CHICAGO, ILL. | 











RALPH L. SHAINWALD, Pres., 


EUGENE F. PHILLIPS, PresipEnt. W. H. SAWYER, Szc. & Eucrecus, 


AMERICAN ELECTRICAL WORKS, 


Manufacturers of Patent Finished 


ELECTRIC LIGHT WIRE, 


eS MAGNET WIRE, OFFICE & ANNUNCIATOR WIRE, 
RUBBER COVERED WIRE, LEAD ENCASED WIRE, 
TELEPHONE & INCANDESCENT CORDS. 


FARADAY GABLES. 


Office and Factory, 67 STEWART STREET. PROVIDENCE, R. |. 


AN EXCELLENT ARTICLE. 












INSULATING 
KKK TAPE. 





MANUFACTURED ONLY BY 


THE STANDARD PAINT CO., 
59 MAIDEN LANE, NEW YORK. 





ee 
ee 


aS 5500 i | 


oat MANU FncTy rend 7) 


caltarit LIGHT GLOBES ES “*22 
THE-| ARGEST-LINE: OF 


i NavensARTISTIGAOTERNS rrEcts) (AU) 
729 BROADWAY NY. 


.SEND FOR CATALOGUE 





PERFECTED MOTORS, 


Very slow speed, full power, perfect regula- 
tion, forged fields let into base, self-oiling 
bearings, self-centering bearings, all sizes, 
both arc and incandescent, for all power 
purposes. 


Acknowledged by the Leading Manufacturing Com- 
panies to be THE MOST PERFECT MOTOR MADE. 


Estimates and Plans Furnished for Electric 
Power Equipment. 


CORRESPONDENCE INVITED. 
430-432 WEST 14TH ST.,“NEW YORK. 








THOMAS PRAY, Jrs 


193 TIMES BUILDING, NEW YORK, 
CONSULTING ENCINEER. 
Indicates and adjusts Steam Engines. Combined 
Electric and Steam Plants for Light, Power or Rail- 
ways. Electrical Measurements and Computations. 
NO CONNECTION WITH ANY SYSTEM OR MACHINERY. 


Highest references. Write for information. 


A LIBRARY FOR $1.00 





The Standard 


Open Circuit gos 
GON 





Batteries 





Five books in one. Worth i 
its weight in gold to every | 
Sam nechanic. The very latest in. th 
n formation for 20 different ' 
trades. This wonderful book ‘Of the World Pid 
contains 575 pages absolutely ye iv, 
teeming with rules, tables, sé s Ch tall 
cret processes, and new infor- .- VOR, x 7 
mation that cannot be had nie 
elsewhere for less than 25.00. 
The Mode rn Steam Engine 
Pe w — Re ~ an Indie ses 1 
1€ estinghouse Air Brake 
Blacksmith’s and Machinist’ TRADE MARK. 
Tools—Practical Mathe matics 
/ Simp Nified—Tin and Sheet Tron 
sa or, hehe i i — auyees : For 20 years these Batteries have maintained 
, EGE Mag metisin and Electricity their A riority over all others and stand to-day 
et a Patent—A Me unequalled and unapproachable. Refuse to take 
chanical Dictionary it ve erything fully explained in | any cell unless it bears the Trade-Mark, “ Gonda.”’ 
one handsome volume and guaranteed to be abs« 
utely ¢ rect. Send #1 for a copy bound in silk 
loth, or #1 50 for Moroeco binding. With each copy lA 
f the book we give free a ¢ omplete working chart 
tting gear pet The regular_price of this THE LECLANCHE BATTERY CO 
hart is 1.50. AGENTS WANTED. Write for Bs 





‘ NT 
terms. LAIRD& L EE, Publishers, 203 Jack- 
®0n Street, Chicago, Lil. 


NEW YORK. 

















